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(54) Communications system 

(57) In a communication network where a sub- 
scriber is connected to switches in an originating carrier 
communications are routed to and/or from the sub- 
scriber via at least one communications carrier selected 
from a plurality of possible communications carriers. 
Communications control signals associated with outgo- 
ing and/or incoming communications are received from 
the switch at a controller external to the originating car- 
rier. The communications control signals are processed 
at the controller in dependence upon directions from a 
third party using information on communications costs 
for each of the possible communications carriers to 



select at least one communications carrier for routing 
communications based on the information oh communi- 
cations cost to generate process communications con- 
trol signals for routing the communications in 
accordance with the selection. Process communication 
control signals will then return to the switch in the origi- 
nating carrier and the communications from and/or to 
the subscriber are switched to route the communica- 
tions via the or each selected communications carrier in 
accordance with the process communications control 
signals. 
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Description . ~ • 
Field pfthQ Invention 

[0001] the present invention relates to a method of s 
controlling communications over a communications net- 
work and a communication control system. 

Background to the Invention 

10 

[0002] In a telecommunications network comprising a 
plurality of interconnected carrier networks, a sur> 
scriber is connected to a local loop provider who can 
actively control the access that the subscriber has to the 
networks. The provider of this local loop has been able is 
to effectively control this 'gateway' to the subscriber to 
act as an effective tollgate to the subscriber. (Although 
generally fixed network examples are used, a very sim- 
ilar scenario exists for mobile network operators who 
operate a similar lollgate' for their subscribers). Over 20 
recent history there has been regulatory action to curb 
the power of the local loop providers. In the UK for 
example indirect access has been offered whereby a 
subscriber can prefix a dialled number with a '1XXX* 
code to indicate which carrier the call is to be routed 25 
over (dialling parity is not achieved). In Canada equal 
access is offered where the subscriber can order serv- 
ices from a particular carrier. Information from that car- 
rier is relayed oh a magnetic tape to the subscriber's 
iocal loop provider who then programs their end office 30 
exchange to route all inter-exchange calls via this 
selected carrier. 

[0003] US-A-5566235 discloses a method of allowing 
a customer to access services provided by carriers 
other than the one to which the customer is connected. 35 
A mediation point in the local exchange carrier's net- 
work determines which of a plurality of alternative car- 
rier databases are to be used for processing a call. 
Since the mediation point in this system is still part of 
the local exchange carrier's network, there is no control 40 
of communications which is independent to the local 
loop provider; and there is no independent controller 
directed by a third party such as an independent service 
provider. 

[0004] US-A-5473630 discloses a method for use by as 
equipment which routes a telephone call to reduce 
costs. This equipment, such as a customer's PBX or a 
local exchange carrier's telephone exchange, obtains 
from at least one telecoms carrier, the tariff information 
applicable for the call, and the equipment then selects so 
the carriers as a function of the tariff and routes the call. 
The disadvantage with this method is that the call-by- 
call selection of the carrier is made either within the 
Customer Premises Equipment (CPE), necessitating 
certain types of CPE and possibly necessitating com- ss 
munication links between the CPE and the inter- 
exchange carriers that could be used, or within the local 
exchange, putting the selection ability and range of car- 



riers that could be offered within the control of the local 
exchange carrier. As the number of alterative carriers 
increases, the first method becomes inefficient and 
restricts the number of customers where this method is 
economically viable, and the second method maintains 
the effective control within the local exchange carrier. 
[0005] Although the prior art systems provide some 
form of control for a subscriber, they do not provide a 
generally accessible system whereby a subscriber can, 
whilst maintaining dialling parity, control the routing of 
their communication by control means that are inde- 
pendent of the local exchange carrier or mobile carrier 
to which they subscribe. 

[0006] Were a subscriber able to achieve this, they 
would be able to have their call-by-call routing controlled 
for them by a service provider independent of the focal 
exchange carrier (i.e. an independent third party car- 
rier), thus gaining access to potentially lower cost struc- 
tures which could be based on 'cost plus' accounting, 
where the origination costs (and in some cases termina- 
tion costs) are regulated interconnect charges and the 
onward transit costs are effectively controlled by compe- 
tition. Competitive long-distance or international carri- 
ers could also make use of such a system again without 
the necessity for special customer premises equipment 
(CPE) or customer network access equipment (CNAE), 
by directing the use of their own network and switching 
equipment for only those calls where the use of that net- 
work and/or switching equipment made economic 
sense, and directing the use of other carrier's networks 
for other calls. Competitive market entry will be encour- 
aged by gaining such access to potential subscribers. 
These benefits singly or combined would have the effect 
of lowering subscribers' call charges, and would assist 
achieving the regulators stated goals of offering the cus- 
tomer greater choice, lower cost, and better service. 

Summary of the Invention 

[0007] The present invention has been developed to 
overcome the limitations of the prior art and comprises 
a method of routing communications from and/or to a 
subscriber connected to communications switching 
means in an originating carrier via at least one commu- 
nications carrier selected from a plurality of possible 
communications carriers, the method comprising the 
steps of: receiving communications control signals 
associated with outgoing and/or incoming communica- 
tions from said communications switching means at 
control means external to said originating carrier; 
processing said communications control signals at said 
control means in dependence upon directions from a 
third party using information on communications costs 
for each of the possible communications carriers to 
select at least one communications carrier for routing 
communications based on said information on commu- 
nication costs and to generate processed communica- 
tions control signals for routing the communications in 
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accordance with the selection; returning the processing 
communications control signals to said switching 
means in said originating carrier; and switching the 
communications from and/or to the subscriber, to route 
the communications via the or each selected communi- s 
cations carrier in accordance with the processed com- 
munications control signals. 

[0008] The present invention also provides a commu- 
nications control system for routing communications 
from and/or to a subscriber connected to communica- 10 
tions switching means in an originating carrier via at 
least one other communications carrier selected from a 
plurality of possible communications carriers, the sys- 
tem being external to said originating carrier and com- 
prising: receiving means for receiving communications 15 
control signals associated with outgoing and/or incom- 
ing communications from said communications switch- 
ing means; processing means for processing said 
communications control signals in dependence upon 
directions from a third party and using information on 20 
communications costs for each of the possible commu- 
nications carriers to select at least one communications 
carrier for routing communications based on said infor- 
mation on communication costs and to generate proc- 
essed communications control signals for routing the 25 
communications in accordance with the selection; and 
means for returning the processed communications 
control signals to the switching means in said originat- 
ing carrier to switch the communications from and/or to 
the subscriber and route the communications via the or so 
each selected communications control carrier in accord- 
ance with the processed communications control sig- 
nals. 

[0009] Another aspect of the present invention pro- 
vides a method of routing communications from and/or 35 
to a subscriber connected to communications switching 
means in an originating carrier via at least one comnuk 
nidations carrier selected from a plurality of possible 
communications carriers, the method comprising the 
steps of: generating information for processing outgoing 40 
and/or incoming communications control signals in 
dependence upon direction from a third party and using 
information on communications costs for each of the 
possible communications carriers at control means 
external to the originating carrier; passing the gener- 45 
ated information to a controller in the originating carrier; 
receiving communications control signals associated 
with communications from said communications switch- 
ing means at said controller; processing said communi- 
cations control signals at said controller using the so 
generated information to select at least one communi- 
cations carrier for routing communications to the desti- 
nation based on the information on communication 
costs and to generate processed communications sig- 
nals for routing the communications in accordance with 55 
the selection; returning the processed communications 
control signals to said communications switching 
means in said originating carrier; and switching the 
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communications from and/or to the subscriber to route 
the communications via the or each selected communi- 
cations carrier in accordance with the processed com- 
munications control signals. 
[001 0] A further aspect of the present invention pro- 
vides a communications control system for routing com- 
munications from and/or to a subscriber connected to 
communications switching means in ah originating car- 
rier to a destination via at least one communications 
carrier selected from a plurality of possible communica- 
tions carriers, the system being independent to said 
originating carrier and comprising: means for generat- 
ing information for processing outgoing arid/or incoming 
communications control signals in dependence upon 
directions from a third party and using information on 
communications costs for each of the possible commu- 
nications carriers; and means for passing the generated 
information to a controller in the originating carrier; 
whereby the controller receives communications control 
signals associated with communications from said com- 
munications switching means, processes said commu- 
nications control signals using the generated 
instructions to select at least one communications car- 
rier for routing communications to the destination based 
on information on communications costs and to gener- 
ate processed communications signals for routing the 
communications in accordance with the selection, and 
returns the processed communications control signals 
to said communications switching means in said origi- 
nating carrier, and the communications from and/or to 
the subscriber are switched to route the communica- 
tions via the or each selected communications carrier in 
accordance with the processed communications control 
signals. 

[0011] The third party can comprise at least one of a 
user, a subscriber, a communication service provider, 
and a communications network operator. Thus the 
present invention allows a user, a subscriber, or a serv- 
ice provider acting on behalf of a subscriber for example 
to control the way in which outgoing communications 
are processed i.e. routed on a call by call basis in order 
to select carriers which cost the least, without the need 
to add a dialling prefix for outgoing calls. 
[0012] The processing to be carried out as a function 
of cost is dependent upon the directions from the third 
party and these can either be indirect i.e. the operator of 
the control means can set up the control means to oper- 
ate in accordance with the wishes of the third party, thus 
saving the third party time, or direct access can be pro- 
vided to the control means to allow the third party to set 
up the processing required, facilitating faster provision- 
ing of more complex services or changes to serv- 
ice/routing options. Such a direct accessing facility can 
be provided by allowing a subscriber to dial in to the 
communication control means in order to set up the 
processing required. Of course suitable security meas- 
ures will need to be taken with such a direct facility e.g. 
password verification, calling line identity verification, 
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encryption, etc. 

[0013] In one embodiment all of the communications 
control signals from calls associated with the subscriber 
are directed from the switching means to the control 
means, for simplicity of implementation. Alternatively, s 
the switching means is programmed to identify particu- 
lar communications to be processed by the control 
means so only these can be directed to the control 
means for processing. This would have the effect of 
increasing the efficiency of the interactions between the 10 
control means and the switching means, reducing the 
number of transactions and offering the potential for fur- 
ther cost reduction. The identification of the communi- 
cations can, in an Advanced Intelligent Network (AIN) 
implementation, comprise any suitable AIN trigger 15 
point. The control means can include a database which 
is used for the processing of the communication signals. 
The database can include cost information for the pos- 
sible carriers which can be used to route communica- 
tion, and subscriber specific information. 20 
[0014] In these embodiments of the present invention, 
an independent service provider for example can effec- 
tively take control of outgoing and incoming calls on 
behalf of a subscriber according to a set of enhanced 
services as agreed with and sold to the subscriber. By 25 
means of information included in the initial communica- 
tion control signals or in subsequent communication 
control signals, the operator of the control means and 
thus a service provider or communications network 
operator directing the control means will also have the 30 
information with which to be able to charge the sub- 
scriber for calls that are so controlled. The present 
invention can be embodied using Intelligent Network 
(IN) or Advanced Intelligent Network (AIN) architec- 
tures, (where the switching means include one or more 35 
SSPs and the control means Include one or more 
SCPs), although in the future, methods such as Infor- 
mation Networking Architecture (IN A) and Telecommu- 
nications Information Network Architecture (TINA) may 
also be used. The ability of a third party to access this 40 
intelligence controlling the communications network or 
networks via an independent control point or controller 
allows the tiiird party such as a subscriber to configure : 
and set up their own intelligent services according to 
their specific communication requirements. Other 45 
embodiments not : based on AIN/IN architectures are 
also possible, using signalling systems such as SS7 
(and its geographic variations at both standards and 
implementation levels) and ISDN, singly, or in combina- 
tion (with the appropriate translation mechanisms), and so 
another alternative embodiment involves providing the 
control means with voice switching capability, and 
attempted call set-ups direct to the control means and 
using call deflection or call drop back type functions to 
reroute the call (although this last embodiment is less ss 
efficient on the use of network resources); and some 
present or possible future embodiments may combine 
architectures and signalling systems, the carriers can 



comprise a mix of different types of carriers e.g. a 
mobile network and a conventional fixed network. 
[001 5] In one embodiment the communication control 
signals are sent to the control point and then processed 
and then returned to the switching point which then 
routes the call. This will typically only involve one query 
signal and one return signal, and the control point may 
then effectively release control of the communication. 
Alternatively, in another embodiment, the control point 
retains control of the communication, and can carry out 
further call processing oh receipt of further communica- 
tions control signals, this may be used for providing 
more complex services and/or to assist in the provision 
of end-to-end routing control and/or for billing purposes. 
[0016] In one embodiment, for most applications it is 
envisaged that the control point will solely control the ; 
processing of the call. Alternatively, the control point 
may communicate with other like control means in order 
to provide control signals to switching means in one or 
more communication networks. This may be used for 
example in providing more complex services or assist- 
ing in providing ehd-to-erid routing control. 
[001 7] In one embodiment, the control point is located 
outside the originating carrier's network, and receives 
communication control signals from and returns proc- 
essed communication control signals associated with a 
subscriber's calls to a switching point in the originating 
carrier's network. Alternatively, and before the service 
can be used or as part of the provisioning process, the 
abovementioned external control point generates "glo- 
bal" information such as routing translation information 
for example that is passed to a controller in the originat- 
ing carrier, so that when the least cost routing service 
for example is used, the communication control signals 
are sent instead to the originating carrier's controller, 
which then carries out the communication control signal 
processing according to the "global" information that 
has been passed to it by the external control point. This 
second controller then performs the function of passing 
the processed communication control signals back to 
the switching point Call-by-call signals between the 
originating network and the external control point could 
therefore be eliminated for simple services, and the 
communication between the external control point and 
the originating carrier then covers such items as 
changes to the subscribers service profile, changes to 
the routing translation information, and billing informa- 
tion (this last item generally happening in a "batch" 
mode). This jalternative approach can in certain circum- 
stances be more efficient, by reducing the amount of 
signalling traffic outside the originating carrier's net- 
work. A similar scenario exists for the control of incom- 
ing calls. This alternative approach may also be 
implemented using a number of different network archi- 
tectures and signalling systems, and it should be noted 
that the alternative control architecture as described 
may be similarly used to interface with many carriers, 
and not just the originating carrier. 
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[001 8] The previous embodiments have focused on an 
external control point controlling the routing of calls from 
switching means in an originating carrier. In normal 
routing scenarios, once the call has left the originating 
carrier and reaches the next carrier in the route, subse- 
quent routing is generally within the next carrier's con-? 
trol. An alternative embodiment involves the step of 
sending communication control signals to switching 
means in other carriers used for the communication to 
the destination, and for those switching means to then 
route the communication in accordance with the com- 
munication control signals. These communication con- 
trol signals could emanate either from the external 
control point and be sent directly : to the other carriers 
switching means; or alternatively the processed com- 
munications control signals (returned by the control 
point to the switching means in the originating carrier) 
include control signals or routing information for the 
switching means in the other carriers to be used in the 
communication to the destination. In this last case, an 
additional feature is for control signals or routing infor- 
mation sent to a first of the other carriers to be passed 
by that carrier to a second carrier, and then by the sec- 
ond carrier to the third, and so on. By these means or a 
combination of the above means, full end-to-end routing 
control can be achieved, offering the potential for further 
lowering costs. Ideally this end-to-end routing would be 
achieved without sending any additional communication 
control signals to the original control point, and such 
signals or routing information will simply be included as 
additional information in the messages that have to be 
sent to route the call in a normal scenario. 
[0019] This would have the effect of achieving this 
end-to-end routing without very significantly increasing 
the signalling overhead. The routing information 
referred to above could be as simple as a series of pre- 
fixes on the called party number, or could be more com- 
plex. The current state of internetwork communication 
protocol implementations do hot allow for this "daisy 
chaining", but it would be helpful if international signal- 
ling standards were modified to allow for additional 
addressing or routing information to be included. Simple 
prefixes are proposed, for example by British Telecom- 
munications pic in their planned targeted transit' serv- 
ice, whereby an originating carrier who wishes to use 
BT as a transit carrier can prefix the dialled number with 
4 digits in the format 7XXX to indicate which carrier they 
would like to onward route their calls after they leave the 
BT network. This to a degree opens up British Tele- 
com's "service addressing" function to be used by inter- 
connecting carriers. In these scenarios, billing 
information from the originating carrier and/or the other 
carriers may either be passed to the external control 
point on a call-by-call basis or in batch mode, and either 
via direct links or on magnetic tape or paper, and may 
emanate from any one or more of the carriers used in 
the communication route. 

[0020] The routing services described above may also 
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be used in a 'guesting' context, where a subscriber 
wishes to access such services whilst a 'guest' on 
another subscriber's facilities, which could be on the 
same network or another network. In this case, the first 

5 subscriber, registers their presence with the control 
point, for example by dialling a special access number 
(which could either be a short access code or a stand- 
ard format telephone number) and keying a specific 
account code arid Personal Identification Number (PIN), 

w and keying further responses to a series of voice 
prompts. The control means, if it recognises the Calling 
Line Identity of the second subscriber's line (if not the 
control means will prompt the user to enter the calling 
line number), will then register the subscriber's location, 

75 and download new service trigger information or prepro- 
gramming information into the switching means associ- 
ated with the second subscriber's facilities or 
connection. (Depending on the switch capability, the 
new trigger information need not over-write any previ- 

20 ously existing trigger information, but be stored in addi- 
tional space within the switch.) In this scenario, the 
control means sends back routing information appropri- 
ate to the subscriber's guest location, so that the cost- 
based routing function for example selects carriers for 

25 routing outgoing calls appropriate to that guest location 
(which could as noted above be connected to a different 
network from the subscriber's home network). The 
guest subscriber can deregister or be deregistered 
through a number of alternative means. 

30 

(1) Again by dialling the special access number and 
entering the account code and PIN and following 
another series of voice prompts. 

35 (2) An automatic 'time-out' which could be set at the 
time of guest registration. 

(3) The guest subscriber registering at either their 
home subscriber connection or a third subscriber 

io connection. 

(4) The second subscriber following the deregistra- 
tion voice prompts to deregister the guest 

45 [0021 ] These means allowing the guesting subscriber 
to access their normal services from secondary loca- 
tions or facilities, and allow a second subscriber to pro- 
. vide their facilities for such a purpose whilst being able 
to over-ride this guesting if required. 

50 

Brief Description of Drawings 

[0022] Embodiments of the present invention will now 
be described with reference to the accompanying draw- 
55 ings, in which: 

Figure 1 is a diagram of an intelligent network in 
accordance with the prior art; 



5 



EP 0 898 430 At 



10 



Figure 2 is a schematic genera) diagram of a net- 
work controlled in accordance with an embodiment 
of the present invention; 

Figure 3 is a diagram of a second embodiment of 
the present invention; 

Figure 4 is a detailed diagram of a third embodi- 
ment of the present invention; 
Figure 5 is a flow chart illustrating a process asso- 
ciated with the present invention; 
Figure 6 is a second schematic general diagram of 
a network controlled in accordance with an embod- 
iment of the present invention; 
Figure 7 is a detailed diagram of an embodiment of 
the present invention; and 
Figure 8 is a detailed diagram of ah intelligent net- 
work embodiment of the present invention. 

Detailed Description of Embodiments 

[0023] In future telecommunications network architec- 
tures the concept of a call may be replaced by that of a 
session or other concept; in the Telecommunications 
Information Network Architecture (TINA) for example, 
the concept of a call is replaced by a 'session', and a 
query and response is replaced by a sequence of mes- 
sages within the session). The invention encompasses 
such architectures. Similarly the concept of an origina- 
tor is proposed to move to an Invoking party* and a ter- 
minating party is proposed to move to an Invited party'. 
[0024] It is understood by those skilled in the art that 
differing intelligent network standards exist, including : 
the Bellcore AIN releases as well as the ITU IN stand- 
ards, and that implementations of such standards are 
often partial in differing geographical regions and indi- 
vidual network operators. Many networks only use 
AIN/iN for specific services, and implementations of 
AIN/IN in many networks are to some degree proprie- 
tary. The descriptions hereinafter borrow from both AIN 
and IN terminologies, however for those familiar with 
only one such system there are usually equivalent 
capabilities in the other system. Moreover, the stand- 
ards for 'Signalling System No. 7' differ between regions 
and individual networks, with the US standard being 
ANSI SS7, and Europe's standard being ITU's CCS7; 
implementations also vary within different networks and 
territories, with the current signalling standard in the UK 
for example being set by British Telecommunications pic 
with their version of the CCS7 standard TUP (Tele- 
phone User Part) being implemented in BT-NUP 
(defined in the BT document BTNR167). The call drop- 
back facility for example is hot noted in the standard 
CCS7 TUP, but is noted in BTNR167, and is also 
planned for later releases of Signalling System No. 7 
ISDN User part (ISUP). As the degree of CCS7 imple- 
mentation in networks has not been fully rolled out, 
some of the information and/or call flows have to be 
realised in a non-ideal way (using "tromboning" where a 
call cannot be dropped back for example), however this 



does not affect the essence of the invention, and indeed 
as the architecture of telecommunications networks 
evolve, the implementation of the invention will increase 
in elegance. For ease of reference I use Signalling Sys- 

5 tern No. 7 in this document. 

[0025] STPs are typically used in intelligent network 
implementations where non-associated or quasi-asso- 
ciated signalling is used, for example in the United 
States. In other IN implementations, STPs may not 

10 always be employed. 

[0026] In the description of any IN/AIN implementa- 
tions that follow, AIN terminology such as 'a TCAP 
query' has been used for simplicity to describe interac- 
tions between SSPs and SCPs for example. In Europe, 

is convention would dictate that such a phrase as 'an 
INAP(lntelligent Network Application Pari) query' is 
used instead, but as INAP runs over TCAP in the Sig- 
nalling System No. 7 protocol stack, the phrase TGAP 
query* has been used for commonality purposes, as this 

20 is commonly understood in the USA. Where the phrase 
Yaw TCAP' has been used, this indicates a non-intelli- 
gent network implementation of the message thus 
referred to, and this distinction should be noted. 
[0027] For ease and consistency of reference, the 

25 word subscriber has been used, and again for thelse; 
reasons it has been generally assumed in the text that 
there is only one user associated with the subscriber's 
subscription, It will be apparent to those skilled in the art 
that additional embodiments are possible when more 

30 than one user is associated with a subscription. 

[0028] Similarly, the terms network operator and car- 
rier have been used synonymously, but it should be 
noted that a carrier may own or control more than one 
network, but in the embodiments described hereinafter 

35 there is a one-to-one mapping. 

[0029] Rgure 1 illustrates a conventional intelligent 
network to which a subscriber 1 connects via a sub- 
scriber line 1a to the network. A switch which has a 
service switching function in association therewith 

40 forms a service switching point (SSP) 2. The network 
comprises at least one such SSP 2, and a subscriber 1 
making a call connects to one such SSP 2 by a sub- 
scriber line 1a. The service switching points (SSPs) 2 
can act to pass communication control information or 

45 switching information to a Service Control Point (SCP) 9 
optionally via a one or more Signal transfer Points 
(STPs) 7. The SCP 9 processes the communication 
control information, and again optionally via one or 
more STPs 7 passes the processed control information 

so back the SSP 2 for routing of the call. (The service man- 
agement system (SMS) 6 is not used on a call-by-call 
basis, but is an administrative database and holds data 
on the services to which individual subscribers such as 
subscriber 1 have subscribed; this SMS 6 updates any 

55 changes to subscribers' service profiles in the SCP 4.) 
This conventional arrangement is used for basic 'Freep- 
hone' number calling for example. Let us assume that 
the 'Freephone' number is desired to terminate at sub- 
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scriber A's number. The call processing may use the fol- 
lowing steps; 

The subscriber 1 dials the 'Freephone' number (eg 
0800 1234567). 

The SSP 2 'sees' the called party number prefix 
(0800) and suspends the normal processing of the 
call and sends a query message to the SCP 9 pos- 
sibly via STP 7. 

The SCP 9 uses a service logic programme and the 
information on the originating subscriber's service 
profile to translate the 0800 number into subscriber 
A's number. 

SCP 9 then returns subscriber 10's number to the 
SSP 2 again possibly via STP 7, and may also 
instruct the SSP 2 to monitor the call for billing pur- 
poses and to pass the 'call detail record' back to the 
SCP 9 after the call ends. 

- SSP 2 then routes the call to subscriber A's 
number. 

[0830] Figure 2 illustrates schematically the principles 
of the present invention wherein a subscriber 10 con- 
nected to an originating network 30 makes a call via at 
least one of a plurality of switches S1. Communication 
control signals in the form of one or more messages are 
passed from switch S1 to a controller 20 external to the 
originating network 30 and independent thereto. Switch 
S1 has been pre-programmed to pass the communica- 
tion control signals in the above described manner. The 
controller 20 processes the communication control sig- 
nals under the direction of a third party director 40, 
using information on costs incurred in routing communi- 
cations originating at subscriber 10 through other car- 
rier networks 50 and 60 (or directly) to a terminating 
network 70 to reach a destination 80, in order to calcu- 
late the route as a function of the information on costs, 
e.g., in order to calculate the route using the carrier net- 
work and/or route which incurs the least cost Proc- 
essed communications control signals are then 
returned to the switch ST and the telephone call is 
routed via the network 50 or 60 (or directly) through ter- 
minating network 70 to the destination 80 in accordance 
with the processed communication control signals. As 
can be seen in this embodiment the controller 20 is 
independent to the originating network 30 and can be 
directed by any third party directions. Th0 director 40 
can comprise at least one of a user, a subscriber, a 
communication service provider, and a communications 
network operator. The operator of the control means 20 
will typically be a service provider or communications 
network operator. The subscriber 10 can act as the 
director 40 in order to provide the required services. The 
director 40 can direct the operator of controller 20 man- 



ually to set up the processing for the service, or alterna- 
tively the director 40 can be provided with the ability to 
directly interface with or dial into the controller 20, in 
order to set up the processing in controller 20 to provide 

5 the required services; this in turn may alter the program- 
ming in switches Si. Alternatively, the director 40 could 
comprise a service provider which is to provide a serv- 
ice for a number of subscribers. The pre-prograrhming 
of the switch S1 will include such steps as are neces- 

w sary to decode routing information (i.e. codes relating to 
which carriers and/or routes are selected) that can be 
received by switch S1 as part of the processed commu- 
nication control signals returning from controller 20 to 
switch SI.). There are a number of ways in which the 

is schematic arrangement of Figure 2 can be implemented 
and these will now be described hereinafter. 
[0031] Figure 3 illustrates an embodiment of the 
present invention which comprises an intelligent net- 
work (IN), which in US terminology would be described 

20 as an Advanced Intelligent Network (AIN). A subscriber 
1 is connected to one of a plurality of switches 2 within 
communications network 30. Each switch comprises a 
telephone exchange with SSP functionality. Also shown 
are communications networks 50 and 60 each contaih- 

25 ihg one or more switches 52 and 62 respectively, and a 
destination network 70 containing one or more switches 
72. The originating network 30 connects via trunks to 
switches 52, 62, and 72 of carriers 50, 60 and 70 
respectively. Within the network 30 there is provided 

.30 network element managers 4, which are used by the 
operator of network 30 (hereinafter described as carrier 
30), to programme switches 2. Separate to the network 
30 there is provided a controller embodied as an Inte- 
grated Services Control Ppint (ISCP) 15 in which an 

35 SCP 1 2 is connected to the SSP of the switches 2 via an 
STP 7 and a lire wall' or lilter* (FF) 8. The firewall or fil- 
ter (FF) 8 may be embodied as a special purpose SCP 
within carrier 30's network; alternatively some of the FF 
functions maybe resident as additional software within 

40 the SCP 9 that carrier 30 may normally use for its own 
IN call processing and/or in the STP 7. SCP 9 is con- 
nected to the SSPs in switches 2 and to STP 7. The 
connections shown as dotted lines that link to switch 2, 
STP 7, FF 8, SCP 9 and ISCP is are Signalling System 

45 No. 7 data links. The function of the FF 8 is to vali- 
date/authenticate and generally approve message type, 
content, sequence, and addressing, so that the signals 
directed from ISCP 15 to switch 2 are checked for 
■ _ : authenticity, validity, or compatibility with the carrier 30's 

so network implementation, regulatory constraints, and 
valid address codes for elements within (and possibly 
outside) carrier 30's network. The firewall/filter functions 
inside the ISCP controller 15 (functions used for similar 
validation and/or authentication of signals from net- 

55 works 30 or 50) are in this example embodied variously 
in the STP 11 and the SCP 12, although separate 
embodiments of these functions are possible. Similar 
FFs 58, 98, 108, 118 are provided in networks 50, 90, 



13 

100, 110 as can be seen in Figure 4. The SCP 12 is pro- 
vided with a database 13, shown separately and as part 
of the ISCP here, although in some embodiments, the 
database 13 may be integrated into the SCP 12, and in 
other embodiments one or more such databases could 
be used; such databases may be external to but con- 
nected with the (SCP, and some may even be operated 
or directed by a different third party. The SCP 12 is also 
provided with directions from a director (not shown, and 
which can comprise at least one of a user, a subscriber, 
a service provider, and a communications network 
operator), are entered into the service management 
system (SMS) 14. The service management system 
(SMS) 14 is connected over an X.25 link to a service 
management interface (SMI) 5 within the originating 
network 30, and this service management interface 
(SMI) 5 is in turn connected over an X.25 link to network 
element managers (EM) 4. The element managers 4 
are connected over X.25 links to the switches 2 in order 
to update the programmes and trigger points therein. 
Where X.25 links have been shown, it is also possible 
for other types of data links to be used depending on the 
network architectures within network 30 and the net- 
work (not shown) associated with the ISCP 15. (The 
information used to update the programmes and trigger 
points in the switches is sometimes described in IN ter- 
minology as 'service trigger information'.) |n this way the 
service management system (SMS) 14 can control the 
programming of the switch 2 in order that call-by-call 
queries can be sent via the STP 7 to the ISCP 15 in 
order for example for a least cost routing determination 
to be carried out. Although in this embodiment the pro- 
gramming of the switches 2 is achieved via the SMI 5 
and the element managers 4, it will be apparent to those 
skilled in the art that such programming is also possible 
by means of the SSP switch 2 and the SCP 12 estab- 
lishing a TCAP dialogue via the STP 7 and FF 8, and 
service trigger information being downloaded into SSP 
switch 2 (again via STP7 and FF 8). Instructions for 
service provisioning and/or service changes (that reach 
the ISCP 15 either manually by the operator of ISCP 15 
or for example by the subscriber dialling in to the ISCP 
15), can if required alter the programming in switches 2 
using either of the alternative means outlined above. 
The SCP 12 and/or the database 13 can contain infor- 
mation on tariffs for the other carriers 50 and 60 (and 
30) in the composite communications network to enable 
a determination as to which network carrier 50 or 60 (or 
30) the call is to be routed through in order to achieve for 
example the lowest cost and as to which alternative 
network carriers should be used if the first carrier's net- 
work is busy. The pre-programming of the switches 2 
may cause or trigger communication control signals to 
reach ISCP 15 for all outgoing calls from the subscriber, 
and/or for all incoming call attempts to the subscriber, 
and/or for specifically identified communications criteria 
using a combination of AIN triggers. The pre-program- 
ming of the switches 2 will also include such steps as 



are necessary to decode routing information (i.e. infor- 
mation relating to which carrier is selected) that can be 
received by switch 2 as part of the processed communi- 
cation control signals returning from ISCP 15 to switch 
2. Switch 2 then acts in accordance with the processed 
communication control signals to effect the desired call 
processing or routing. (The information on alternative 
carriers arid/or routes to be used in case of congestion 
in the network of the first selected carrier may be 
returned as part of the first processed communications 
control signal, or as part of subsequent communication 
control signals.) As can be seen in Figure 3, the carrier 
network 50 is also connected via STP 57 to the ISCP 15 
by means of a Signalling System No. 7 data link, allow- 
ing calls received at switch 52 to also be processed (to 
achieve least cost routing for subscribers such as sub- 
scriber 51 with exchange lines connected to carrier 50's 
network, or for example and to be described in detail 
subsequently, to achieve 'end-to-end routing control*). In 
this embodiment the switching point 52 is also a tele- 
phone exchange with software loaded to provide an 
SSP The pre-defined triggers for the queries to be sent 
from the SSP 2 to the SCP 12 in ISCP 15 are at least 
one AIN trigger (using US AIN terminology). Examples 
of AIN triggers are off-hook immediate, off-hook delay 
primary rate interface, individualised dialling plan, office 
dialling plan, transit network selection, originating line 
information, directory number, automatic route selec- 
tion, automatic alternate routing, basic rate interface 
feature button, terminating attempt and virtual number. 
(For countries with ITU standards, the trigger point is a 
combination of either an IN trigger detection point (TDP) 
or an I N event detection point (EDP), and trigger criteria 
indicating what conditions must be met e.g. called 
number, calling number, line busy etc.) The messages 
passing between the SSPs (2 52) and the SCPs (9 12 
59) are Signalling System No. 7 messages which may 
be sent over one or more Common Channel interoffice 
Signalling (CCIS) networks, and which may be sent via 
one or more Signal Transfer Points (STPs) (7 11 57). 
Normally the service logic in the SCP 12 is invoked on 
the first query message from SSP 2, however the serv- 
ice logic may need to invoke further 'nested' queries to 
carry out more complex communications processing. 
[0032] The typical means of operation of such a sys- 
tem for an outgoing call is as foliows:- 

The subscriber 1 directs the operator of ISCP 15 
to set up a least-cost outgoing calling service. The oper- 
ator of ISCP 15 enters the relevant information into the 
SMS 14, which then updates carrier 30*s SMI 5, which 
in turn via an element manager (EM) 9 pre-programmes 
the switch 2 to which subscriber Ts exchange line is con- 
nected. SMS 14 also updates SCP 12 or database 13, 
and the least-cost routing service is now active. Upon 
an outgoing call from subscriber 1's exchange line with 
the prerequisite number of digits having been dialled, 
the AIN triggers in switch 2 are activated arid a TCAP 
query message is sent from switch 2 via STP 7 to ISCP 



EP0898430A1 



14 



w 



15 



20 



25 



30 



35 



40 



45 



50 



55 



8 



15 EP 0 898 430 A1 16 



1 5. ISCP 1 5 validates and authenticates the message in 
its STP 11 and SCP 12. Processing of the query mes- 
sage is carried out in SCP 12 to determine the lowest 
cost carrier and route, optionally using data in database 
13, and a TCAP response message containing routing 5 
instructions for switch 2 is generated within SCP 12. 
This response message is then sent via STPs 1 1 and 7 
to switch 2, which then receives the response message, 
decodes it, and executes the routing instruction con- 
tained in the response message. The call is thus routed 10 
according to the lowest cost carrier and route. 
[0033] The typical means of operation of such a sys- 
tem for an incoming call requiring redirection is as fol- 
lows:- 

The subscriber 1 directs the operator of ISCP 1 5 'is 
to set up a least-cost incoming call redirection service. 
The operator of ISCP enters the relevant information 
into the SMS 1 4, which then updates carrier 30's SMI 5, 
which (as before) via an element manager 4 pre-pro- 
grammes the switch 2 to which subscriber Ts exchange 20 
line is connected. SMS 14 again updates SCP 12 
and/or database 13, and the service is now active, (the 
mechanisms whereby subscriber 1 alters programming 
parameters such as redirection numbers are described 
in detail with reference to Rgure 7, but will usually be 25 
based on Customer Local Access Signalling System 
(CLASS) services already in common use for such pur- 
poses.) Upon an incoming call attempt reaching switch 
2 from say subscriber 51 , and assuming subscriber 1 
wishes to redirect their incoming calls to destination 61 , 30 
the triggers in switch 2 are activated and a TCAP query 
message is sent from switch 2 via STP 7 to ISCP 15 As 
before, ISCP 15 validates and authenticates the mes- 
sage in its STP 1 1 and SCP 12, and SCP 12 processes 
the query but using the telephone number of destination 35 
-61 (previously entered e.g. via CLASS services), to 
derive a least-cost carrier and/or route selection, and 
generating a TCAP response message containing rout- 
ing instructions in accordance with the carrier and/or 
route selected. The TCAP response message is again 40 
sent via STPs 1 1 and 7 and FF 8 to switch 2, which then 
receives the response message, decodes it, and exe- 
cutes the routing instruction contained in the response 
message. The call is again thus routed according to the 
lowest cost carrier and/or route from switch 2 to the des- 45 
tination 61. By the methods outlined above, the third 
party directing the processing within the ISCP 15 can 
effectively take control of outgoing and incoming calls 
on behalf of a subscriber. 

[0034] Figure 4 illustrates in detail an intelligent net- so 
work embodiment of the present invention in which 
there are a plurality of interconnected carrier networks 
30, 50, 60, 70, 90, 100, 1 10 and 150, forming a compos- 
ite communications network Figure 4 can be viewed as 
an extension of figure 3; the same numbering has been ss 
used, and the description of figure 3 above applies 
equally to figure 4. What follows is a description of addi- 
tional features and functionality in reference to this fig- 



ure, together with some more complex examples of use. 
[0035] A carrier can be any entity operating a commu- 
nication network and a service provider is the entity pro- 
viding a communication service over . its own 
communications network and/or other communications 
networks. The carriers could alternatively be mobile net- 
works or privately owned corporate networks or 
national/international virtual private networks (NVPNs 
and IVPNs), or could themselves be composite net- 
works. The subscriber 1 (that also owns mobile handset 
400) to whom the enhanced service is being provided 
will have a subscriber service profile pre-programmed 
into the switch 2 of the network operated by the sub- 
scriber's local exchange carrier 30 and/or another simi- 
lar subscriber service profile programmed into network 
elements within mobile carrier 90, which, upon activa- 
tion of a predefined trigger, sends a signalling message 
to the master service provider defined in the 'subscriber 
service profile' (in the example shown in figure 4 this 
master service provider is the operator of carrier net- 
work 150, and the control means within this network js 
the ISCP 15). Upon receipt of a query signal from any 
SSP in the network, ISCP 15 then returns normally just 
one signalling response message (however the 
query/response sequence may be repeated a number 
of times to effectively form a dialogue or the 
query/response sequence may be interspersed with 
one or more pairs of 'conversation' messages in a TCAP 
dialogue), which gives or call processing instructions to 
the originating network 30 or 90. The originating net- 
work 30 or 90 may again at its option authenticate and 
validate the call processing instruction with a firewall' or 
filter* (FF) 8, 98 (to ensure compatibility with the net- 
work elements handling the call). In the composite net- 
work embodiment illustrated in Figure 4 the composite 
network comprises eight separate carriers and/or serv- 
ice providers one of which acts as the master service 
provider (ie controller 20 in the figure 2 schematic) and 
these are: 

a. A local exchange network (originating network) 
30 that subscriber 1 is normally connected to; 

b. A destination carrier 70; 

c. The master service provider 1 50; 

d. Two separate carrier/service providers 50, 110 
offering services; 

e. An interconnecting carrier 120; 

f. The carrier 60 which has a subscriber 61 con- 
nected to it, and which is connected to originating 
network 30 onjy via carrier 1 20; 

g. A carrier 100 that is directly connected to carrier 
60 and may or may not be directly connected to the 
subscriber's carrier but which has connected to it 
an iP 103; and 

h. A mobile carrier 90 that the subscriber is nor- 
mally connected to in their 'home* region (another 
originating network). 
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[0036] In Figure 4 the originating carrier 30 includes a 
number of local exchanges or switches 2 providing con- 
nections to and from local communication lines coupled 
to end users' telephone equipment of subscribers 1 and 
6. The other originating network, mobile carrier 90, 5 
includes the number of mobile switching centres 
(MSCs) 92 providing connections to the radio network 
offering the service to the subscriber's mobile handset 
400). Each fixed network carrier will also typically have 
one or more tandem switching exchanges providing to 
trunk connections between the local exchanges and 
between themselves, and some networks may have 
intermediate switching exchanges between local 
exchanges and tandem exchanges in the switching 
'hierarchy'. Some large network operators may have is 
many hundreds of switches, others may have only one 
switch. These distinctions are readily apparent to those 
skilled in the art. The local, tandem, and intermediate 
switches in each carrier are therefore not shown sepa- 
rately, but for ease of illustration are shown as a 'stack* 20 
of switches with one number against the stack, and a 
reference in the text to 'switch 2', for example, may refer 
to any one or a plurality of switches 2 unless further 
specified within the text. The originating carrier switch 2 
connects via trunks to switches 52, 62, 92, 102 and 112 2 5 
in the networks of carriers 50, 60, 90, 100, 110 respec- 
tively (although the direct connection of switches 2 and 
102 is not necessary- and these trunks are therefore 
illustrated with a heavy dashed line). For ease of illustra- 
tion, trunks have hot been drawn between carrier 90 30 
and the other carriers (60 70 100 110 120 130), nor 
between carriers 30 and 70. The direct termination 
option between either of carriers 30 or 90, and terminat- 
ing carrier 70 should however be noted, as should the 
possibility that a call originating on carrier 30 transits via 35 
another network (say carrier 110) and then returns to 
carrier 30 for termination to a termination point 100 on 
carrier: 30's network-such routing may be desirable for 
reasons of cost. Each of the switches has at least mini- 
mal signalling capability and typically consists of pro- 40 
grammable digital switches with CCIS (Common 
Channel Interoffice Signalling) communications capabil- 
ities; they are referred to as Signalling Points (SP) in 
relation to intelligent network practice. One example of 
this is the Nortel DMS range of switches. Other vendors 45 
such as GPT Lucent and Ericsson manufacture compa- 
rable switches that similarly can have additional soft- 
ware loaded to effectively turn the SP implementation 
into a SSP implementation which can recognise the full 
set of AIN/IN triggers and launch appropriate signalling 50 
messages. It should be noted however that not all of the 
composite network switches* need this functionality. In 
the originating network 30 at least the local exchange 
switch 2 (or a switch 2 through which ail of subscriber 
1's calls pass), and preferably alt the switches are pro- 55 
grammable to be able recognise trigger points (prede- 
fined triggers) and to be able therefore, on activation of 
a trigger by the trigger conditions being met, to send 



messages to and receive messages from the ISCP 15 
operated by carrier 150. In the other originating network 
90 the MSCs 92 should be so programmable. Carrier 
150's switch 16 should also have SSP functionality, as 
should at least one of each of switches 52, 102 and 1 1 2. 
the initial selection of which carrier operates as this 
'master service provider' is controlled by the program- 
ming entered into or down- loaded into switches 2, 92 
and/or into other network elements (such as Home 
Location Registers (HLRs) in the case of mobile net- 
work 90). (For the purposes of this Figure 4 the carrier 
that has been selected to operate as this master service 
provider is carrier 150.) Switches such as switch 2 that 
have the capabilities to send and receive AIN triggers 
are referred to as Service Switching Points (SSPs). the 
master service provider 150's ISCP 15 comprises ah 
STP 1 1 , an SCP 1 2 a database 1 3 and a service man- 
agement system 1 4. The ISCP 1 5 may In other embod- 
iments be replaced by its constituent parts. The 
database 13 contains information to be used by the 
SCP 12 for processing the control signals. The service 
management system comprising separate administra- 
tive database 14 contains the subscriber service profile 
data used to update the SCP 12 and/or database 13, 
and to interface with other carrier's administrative sys- 
tems, embodied by SMIs 5, 55, 95, 105, arid 115 in car- 
riers 30, 50, 90, 100, and 110. 
[0037] The ISCP 1 5 operates to: 

a. Down-load subscriber-related programming; 
parameter, arid option selection information proc- 
essed by the SCP 12 for the purposes of setting up 
or modifying the programming, parameters, or 
options in the network elements to which to down- 
loading is directed, so that the subscriber's service 
is set up or modified according to their require- 
ments. In network 30, this information would be 
downloaded into at least one switch 2 of the sub- 
scriber's network 30 via STP 7 and FF 8, or via the 
network element managers 4 and service manage- 
ment interface 5 which is typically linked to the 
switches 2 via an X.25 link. (In other networks the 
corresponding network elements would be down- 
loaded to.) 

b. Receive and return signalling messages from 
and to the switch 2 of the originating network; 

c. Send signalling messages to and receive signal- 
ling messages from SCPs 59, 99, 109 and 119 
and/or SSPs 52, 92, 102 and 11 2 via STPs 57, 97, 
107 and 1 1 7, and/or to and from like means oper- 
ated by other carri ers or service providers, and/or to 
and from the Intelligent Peripheral (IP) 1 7 or service 
node (SN) 18 of the carrier/service provider 150. 

[0038] The constituent components of the ISCP 15 
are typically connected by an internal and separate high 
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speed data network. Within the local exchange network 
30 the common channel inter office signalling (CCIS) 
network may include one or more STPs and includes 
Signalling System No. 7 data links shown as dotted 
lines "between SSPs 2, SCP 9 (and STPs 7 and FF 8). 5 
Typically STPs are implemented as mated pairs for 
redundancy purposes, so references to 'an STP* in this 
document can generally be read as 'an STP pair*. A Sig- 
nalling System No. 7 data link also connects STP 7 to 
STP 11. Other dotted lines shown in this and other fig- ro 
ures are also Signalling System No. 7 links. The pur- 
pose of the intelligent peripheral IP 17 is to provide 
intelligent announcement and digit collection capabili- 
ties and possibly speech recognition. The intelligent 
peripheral 17 is connected via an appropriate circuit to 75 
a switch 1 6 of the carrier/master service provider 1 50 's 
network. The IP 1 7 communicates with the ISCP 1 5 or 
the STP 11 via a data communications network (An 
emerging alternative IN implementation is the Service 
Node (SN) 18 where the SN embodies a Specialised 20 
Resource Function, a Service Switching Function, a 
Service Control Function, and a Service Data Function. 
A service node could thus replace the SSP 16, the IP 
17, and all the constituent parts of ISCP 15 except the 
Service Management System. Not all of the functions 25 
within the SN may be used however, and in this figure 
the SN 18 has been illustrated as a replacement for 
SSP 16 and IP 17, and links to the ISCP 15 via a sepa- 
rate data communications network, but if this arrange- 
ment were implemented in practice, the service node's 30 
internal SSP being tightly coupled to the internal SCP 
would necessitate this internal SCP being programmed 
to transfer messages to and receive messages from 
SCP 12.) Although in this diagram the terminals at 1, 
400 are shown as telephones, they could in fact be any 35 
device compatible with a local communications line or 
mobile communications link. Where the line is a stand- 
ard voice grade telephone line, the terminals could 
include modems, PBXs, or facsimile machines. Where 
other types of links are used e.g. broadband lines, radio, 40 
etc, then other terminal devices may be used. Figure 4 
illustrates carrier network 90 as a GSM mobile network. 
In this network mobile subscribers 400 communicate 
with Base Stations (BS) 96a which have respective 
Base Station Controllers (BSC) 96b associated there- 45 
with. Base station controllers 96b communicate with a 
Mobile Switching Centre (MSC) 92. A Home Location 
Register (HLR) 91 is provided which comprises a data- 
base used to store the subscriber information for all 
subscribers within the home service area of the service 50 
provider. The visitor location register (VLR) 93 is pr<> 
vided to store information about visiting subscribers 
who are not in their home service area. The mobile net- 
work is connected to carrier network 30 via the MSCs 
92. Also for switching purposes MSC 92 is connected 55 
over an Signalling System No. 7 link via an STP 97 to 
the SCP 16, and HLRs 91 and VLRs 92 are also linked 
to STP 97 via Signalling System No. 7 data links. The 



control of the signal addressing (to ensure that commu- 
nication control signals are received by the ISCP 15) 
can be achieved by loading the necessary information 
into the HLR 91, from which it can be subsequently 
loaded as part of the normal operations of a mobile car- 
rier with other information contained in the HLR 91 . into 
the MSC 92/VLR 93 of the physical location where the 
mobile user is based and where the call may originate 
from. (MSCs and VLRs are frequently implemented in 
mobile networks as combined MSC/VLR pairs.) Some 
alteration may be necessary of the data structures 
within the HLR and MSCA/LR combinations, but in gen- 
eral MSCs can be relatively simply upgraded with soft- 
ware from the MSC manufacturer to provide the MSC 
with SSP functionality. Similar structures of network ele- 
ment managers 94 (and in some cases a service man- 
agement interface 95) exist that can be linked to carrier 
150's subscriber management system 14. 
[0039] Referring now to the method of operation, 
assuming the use of an off hook delay trigger, for a sub- 
scriber that has subscribed for example to a 'least cost 
outgoing call routing sen/ice' from master service pro- 
viding carrier 130; every time a terminating station goes 
off hook and has dialled the pre-requisite number/selec- 
tion of digits, the switch 2 sends a TCAP signalling 
query message via STP 7 to the master ISP 150 's ISCP 
15 (and specifically SCP 12 via STP 1 1). The database 
within the ISCP 15 (at SCP 12 and/or database 13) 
identifies the carrier and/or route which can provide the 
least cost termination for that call e.g. carrier 50, and 
sends back to switch 2 via STP 7 and FF 8, a TC AP sig- 
nalling response message, containing a routing instruc- 
tion to the switch 2 to route the call via carrier 50, and 
containing billing instructions to the switch 2, such that 
carrier 50 charges that call to carrier 150's aocount with 
carrier 50 (so carrier 150 can arrange for the billing of 
subscriber 1). (Alternate routing instructions may 
accompany or follow if the specified route is congested.) 
These billing instructions to switch 2 during the call set- 
up phase switch may also request billing information 
from switch 2 to be sent to ISCP 15 as part of the call 
tear-down process; (and these instructions could invoke 
a further instruction to switch 2 to request billing infor- 
mation from carrier 50's interconnecting switch and hav- 
ing both billing items sent back to ISCP 15 so real-time 
accounting could be accomplished). Current agreed 
inter-administration procedures do not cater for this 
real-time billing, however technical implementation is 
possible, and particularly with end-end routing scenar- 
ios, such a facility would be allow the communications 
cost data stored in SCP 1 2 or in database 1 3 to be vali- 
dated and speedily adjusted. The billing information 
may have been requested as described above, at the 
time of call tear-down, or may be stored in the various 
switches (in this case 2, 52) and forwarded to ISCP from 
carriers 2 and 52 as part of normal inter-administration 
procedures. As before, STPs may not be used to route 
signalling messages except where non-associated or 
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quasi-associated signalling is used e.g. in the USA. If 
the call is a local call, then it is likely that the signalling 
message will result in an instruction that the call will be 
completed by the subscriber's local network 30, but the 
billing could again be organised via carrier 150 so that 
the billing for this call can, if desired, be consolidated 
with the billing of the previous call example. 
[0040] In another example, when subscriber 6 dials 
subscriber 1 and subscriber 1 has actuated a service 
with earner 150 to divert all incoming calls to carrier 
150's voice mail, except priority calls where the caller 
enters a previously known and preprogrammed priority 
PIN number and consequently gets routed to subscriber 
1's mobile handset 400. As before, switch 2 detects the 
termination attempt trigger and in response the switch 2 
formulates a TCAP protocol query message and sends 
that message through the Signalling System No. 7 net- 
work including one or more STPs 7 to the ISCP 15. the 
ISCP 15 uses the dialled digits (i.e. called party 
address) to return a response back to switch 2 via the 
STP 7 to route the call through SSP switch 2 via one or 
more tandem exchanges into switch 16 and then to the 
correct routing number in IP 17. The IP 17 will record a 
message from the subscriber 6, unless subscriber 6 
overrides the announcement by dialling the PIN number 
on their handset. In this case the IP 17 sends a signal 
back to the ISCP 15, and where possible in the carrier 
networks and interconnect signalling, the ISCP 15 then 
instructs the dropping back of the call to switch 2 with a 
routing instruction to route the call to the subscriber's 
mobile number (at handset 400) on earner 90's network. 
Switch 2 re-routes the call, and subscriber 1 answers. A 
more complex example is where subscriber 1 has 
defined a service with carrier 150 for all incoming calls 
to be diverted to a voice mail system operated by carrier 
60 wherein the originating subscriber is subscriber 61. 
In this case subscriber 61 dials subscriber 1 through 
switches 62 and 2, and via interconnecting carrier 120's 
network. As before switch 2 detects the termination 
attempt as a trigger. In response/the SSP switch 2 for- 
mulates a TCAP protocol query message and sends 
that message through the Signalling System No. 7 net- 
work to the ISCP 15. The ISCP 15 uses the dialled digits 
(ie the called party address) to return the relevant 
number within the voice mail system operated by carrier 
100 using IP 103 and sends an instruction to switch 2 to 
route the call directly from switch 2 to switch 102 without 
Iromboning' the call, but instead by dropping back the 
call through interconnecting carrier 120 to one of 
switches 62, and onward from that switch 62 to switch 
102, which would then route the call to IP 102, thus uti- 
lising the most efficient call path. If IP 102 was con- 
nected to the Signalling System No. 7 network at switch 
102 and switch 102 was connected to the STP 11 via 
the composite Signalling System No. 7 network, the 
ISCP could take control of the call again if for example 
certain PIN digits were entered by the originating sub- 
scriber 61 and then further call processing instructions 



could be given by the ISCP 15 through the composite 
SS7 network. 

[0041] Another set of examples can be provided if, as 
illustrated, ISCP 1 5 is connected to other carriers SCPs 

5 (59 109 119) optionally via StPs (57 107 1 17); ISCP 15 
then has the capability, if so programmed, to construct 
composite services consisting of individual services 
from those carriers (50 1 00 1 1 0) as well as its own serv- 
ices prioritised in a hierarchical fashion and/or selected 

10 based on combinations of the individual trigger criteria 
and status information such as time of day (as per the 
prior art); iriterworking of IN service control functions is 
addressed in the ITU's IN CS-2 recommendations. 
[0042] In the embodiments shown thus far, for ease of 

15 illustration, it could be assumed that the particular 
switch sending the query to the controller is the sub- 
scriber's local exchange. This may not necessarily be 
the case, and in some network implementations, the 
switches that are triggered and that therefore send the 

20 queries, may be intermediate or even tandem 
exchanges. It should also be noted, in addition to the 
above, that although query and response messages 
may be sent from and returned to one switch in the com- 
munications path, that re-routing will take place from 

25 another switch in the communications path. If the sub- 
scriber 1 has a special access terminal (not shown), for 
example a modem and PC with special software (or a 
'smartphone'), they can dial into carrier 150's SMS (14) 
over the Public Switched Telephone Network (PSTN) 

30 and identified by their calling line identity (CLI); upon 
further user identification by means of a PIN number, 
(where that PIN may be transmitted to the ISCP via a 
secure encrypted link), then subscriber 1 can create or 
customise their own service profile within SMS 14. 

35 [0043] In the embodiments shown in Figure 3 and Fig- 
ure 4 which are implemented as full intelligent networks, 
IN Application Part is used in conjunction with the TCAP 
messages, so the TCAP queries and responses ; 
referred to in the text are in fact using INAP or the AIN 

40 equivalent sometimes referred to as AINAP as the pro- 
tocol layer above TCAP- the distinction must be noted 
between this type of message and the 'raw' TCAP mes- 
sage, both of which would be termed Signalling System 
No. 7 messages. Where a raw TCAP message has 

45 been used, this is specifically. 

[0044] Referring again to Figure 4, it has been seen 
that the embodiments as described thus far have shown 
ISCP 15 sending back a TCAP signal to SSP switch 2 in 
response to a query therefrom, including information in 

so the response which directs SSP switch 2 to perform 
routing as a function of costs of carriers directly inter- 
connected with the originating carrier network. In alter- 
native embodiments which can also be implemented 
using intelligent network architectures, control of routing 

55 is achieved for all earners in the routing 'chain', thus 
opening up the possibility of achieving end-to-end rout- 
ing constructed from element-based charging, this has 
the potential for further cost reduction. Both types of 
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embodiment rely on additional information on communi- 
cations costs being loaded into SCP 12 and/or data- 
base 13, this additional information concerning transit 
costs of all possible networks that could be used for the 
call in sequence/combination (for example in a tree* for- 
mat with branches representing the possible carriers in 
the route). The first such embodiment has additional 
pre-programming loaded into the gateway SSP switch- 
ing means 52, 102 or 112 within carriers 50, 100 and 
1 10, such that a communication passing through that 
switch with certain signalling information associated 
therewith (hereinafter called an end-to-end routing indi- 
cator) triggers a subsequent query from that switch 52, 
102 or 1 12, which is directed via STPs 57, 107, or 1 17 
to ISCP 15. ISCP 15 processes the subsequent query 
based on information on communications costs from 
carriers 50, 100, or 110 to destination carrier 70 either 
directly or via one other of the abovementioned carriers. 
A subsequent routing determination is made at ISCP 
15, and a return signal generated, with a subsequent 
routing instruction and if appropriate an end-to-end 
routing indicator, and the switch 52, 102 or 110 being so 
instructed routes the call in accordance with those 
instructions. If, for example; the first query from SSP 
switch 2 receives a return response which includes the 
end-to-end routing indicator, directing the use of carrier 
1 1 0 and with instructions to switch 2 to relay the end-to- 
end routing indicator to carrier 1 10, then upon the call 
(and the end-to-end routing indicator reaching carrier 
110's SSP switch 112, a second query is launched 
again directed at ISCP 15, either directly (ie via STP 
1 17) or via SSP switch 2 and STP 7. A second response 
is generated at ISCP 15 (again based on the 'tree' of 
routing costs) again including the end-to-end routing 
indicator, directing the use of carrier 50 and with instruc- 
tions to switch 1 12 to relay the end-to-end routing indi- 
cator to SSP switch 52; this second response is routed 
back to SSP switch 1 12 in carrier 1 10's network, again 
either directly (ie via STP 1 1 7 and FF 1 18) or indirectly 
(via STP 7, FF 8, and SSP switch 2). Upon receipt of 
this routing instruction, SSP switch 112 routes the call to 
switch 52 in carrier 50's network The next query in the 
sequence will be triggered at carrier 50's switch 52, and 
be routed to the ISCP 15 directly, (ie via STP 57), or 
indirectly back along the signal path (via switch 112, 
switch 2, and STP 7); this query in turn then receives a 
response. By this means, ISCP 15 retains control of the 
call as it progresses. It will be apparent to those skilled 
in the art that this process could be repeated through a 
multiplicity of carriers until the call is terminated at the 
destination carrier (in this example carrier 70), and that 
there is a signalling overhead associated with this 
method, which should therefore be taken into account in 
the cost calculations, and also that some modification of 
current interconnecting signalling procedures and pro- 
tocols may be heeded to accommodate an end-to-end 
routing indicator unless such an indicator is inserted 
into an existing signalling information field. 



[0045] A modification of this first embodiment involves 
the ISCP 15 downloading sections of the routing tree : 
related to a particular carrier (50 or 100 or 110) to the 
SCPs (59 109 and 119) in the respective carrier 

5 together with a subset of the service logic from ISCP 15, 
and the abovementioned second or subsequent queries 
and responses are directed to and received back from 
the respective SCPs. The second embodiment of this 
end-to-end routing is simpler in concept but will almost 

10 certainly require some modification of current intercon- 
necting procedures and protocols. A query from SSP 
switch 2 is directed to ISCP 15 via STP 7, and ISCP 15 
then generates a response and passes it to switch 2 via 
STP 7 and FF 8, however in this response all of the 

75 information for the complete end-to-end route is 
included, such information being included in the signal- 
ling message that needs to exist for call set-up pur- 
poses; such information is decoded at designated 
switching points in the route (usually each carrier's 

20 incoming gateway switch as well as the originating 
switch 2) and such information may be modif ied by that 
switching point such that the original or modified end-to- 
end route information (stripping off for example the 
information relating to the part of the route that has 

25 already been traversed) is included in the signalling 
message that needs to exist for call set-up purposes to 
the next designated point in the route and thence on to 
the destination. By this means, end-to-end routing infor- 
mation is passed along from Switch 2 to switch 112, 

3 o modified at switch 112, passed with the call set-up sig- 
nal to switch 52, modified at switch 52, and the process 
of passing on and modification can be repeated again 
and again until the destination is reached. This method 
has the advantage! of passing the end-to-end routing 

35 information to the destination as part of the call, ie the 
call becomes self-routing. 

[0046] Figure 5 is a flowchart describing a logical 
sequence of steps involved in the routing of an outgoing 
communication, using a system such as that illustrated 

40 in Figure 2. The process starts with step 501 , with sub- 
scriber 1 0 initiating ah outgoing call and dialling the des- 
tination digits of destination 80, which reach switch S1. 
In step 502, switch S1 passes communications control 
signals to controller 20. In step 503, the controller 20 

45 under the direction of a third party 40 processes the 
communication signals, using information on costs 
incurred in routing communications originating at sub- 
scriber 10 through other carrier networks 50, 60 (or 
directly) to calculate and select the route which incurs 

so the least cost. In step 504, the processed communica- 
tions control signals are returned to switch S1 . and in: 
step 505 tile call is routed by switch S1 in accordance 
with the processed communications control signals to 
the destination 80. 

55 [0047] Although the intelligent network embodiments 
described with reference to Figure 3 and Figure 4 refer 
to programming SSP switch 2 to pass (upon activation 
of an AIN/IN trigger)only communication control signals 
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(via the Signalling System No. 7 link to the control 
point), in an alternative embodiment, shown in Figure 6 
and using the same description as that for Figure 2, but 
where the link between switch S1 and controller 20 
shown in Figure 2 is embodied in Figure 6 as the com- 
bination of a signalling link 21 and communications 
trunks 22. Switch S1 is pre-programmed to route all or a 
subset of subscriber 1's actual communications them- 
selves to a control point 20; the control point can then 
be embodied as a telephone exchange such as the 
Nortel DMS range or the Ericsson AXE range for exam- 
ple. The trunks 22 may be necessary, as in current sig- 
nalling practice a communications channel is reserved 
at control point 20 as part of the call set-up phase. Upon 
receipt of a call attempt from or to subscriber 10, switch 
S1 attempts to set up a call to control point 20, and 
reserves a communication channel from communica- 
tions trunks 22 for the call it is attempting to set up to the 
control point 20. Control point 20 then, however, drops 
the call back or deflects the call back to switch S1 
together with the onward routing instructions that would 
be recognised by switch S1 as part of its preprogram- 
ming, and as part of this process the reserved commu- 
nications channel would be released. Switch S1 then 
onward routes the call according to the processed con- 
trol signals returned by control point 20. This embodi- 
ment is less network-efficient as it involves the 
reserving of at least one channel that will not be used in 
the call route, but has the advantage of being able to be 
implemented without the installation of full IN facilities. 
Where Signalling System No. 7 is used as the signalling 
protocol, the call drop-back function as outlined in some 
standards or implementations of Signalling System No. 
7 may be used, and where ISDN signalling is used, the 
ISDN call deflection supplementary function may be 
used. 

[0048] In an alternative embodiment that can also be 
illustrated with Figure 6, the physical embodiment is 
identical, with the exception that the trunks 22 between 
switch S1 and the controller 20 are not used or required, 
and where SI has additional software loaded to recog- 
nise triggers and launch appropriate signalling mes- 
sages. Although in this embodiment switch S1 will have 
the same type of capabilities as a Service Switching 
Point, as will be outlined below, the full AiN/IN opera- 
tions and information flows will not be used. The call sig- 
nal routing processor could again be a PBX or 
telephone exchange such as the Nortel DlviS range or 
the Ericsson AXE range. In this embodiment, the com- 
munication control signals will use a signalling system 
such as Signalling! System No. 7 or ISDN, or a combina- 
tion of such signalling systems with appropriate transla- 
tion mechanisms at either or both ends of signalling link 
21 or at some point in the signalling path (not shown) of 
signalling link 21 . Referring to the method of operation; 
it is possible with some signalling implementations for 
switch S1 to be programmed upon activation of a trigger 
to send a raw TCAP query message carried over SCCP 



(Signalling Connection Control Part), instead of using 
as in IN implementations the IN Application Part (INAP) 
that sits above TCAP in the Signalling System No. 7 
protocol stack. Such a signalling message will still 
5 invoke an action at the controller 20 such as the activa- 
tion of a stored programme that calculates the lowest 
cost carrier/route (such switches as mentioned above 
have the capability to do these calculations), and the 
controller will as part of the stored programme, seind a 
10 message in return, but neither message will use specif- 
ically IN-related operations/information flows. A stored 
programme in switch S1 will be activated to re-route the 
call, the routing information having been supplied in the 
return message from the controller 20, and the call will 
is be rerouted accordingly. By these means, standard tel- 
ephone switching capability and signalling can be used, 
and in this embodiment there is no need to reserve 
communication channels between the switch SI and 
the controller 20. TCAP does not have to be the protocol 
20 used over link SI ; for certain services such as 'Message 
Waiting Indicator', a mapping between the necessary 
TCAP signalling and ISDN signalling has been derived 
by ETSI; this approach is also possible for other serv- 
ices such as the routing services as described in the 
2s embodiments thus far, and a mapping between TCAP 
and ISDN signalling derived for these specific service 
types. This will have the advantage of being able to use 
an ISDN-capable PBX as the control point with a User- 
Network interface rather than a Network-Network Inter- 
30 face. This last approach does however rely on the 
switch S1 having capability to support the ISDN inter- 
face as well as the Signalling System No. 7 interface, as 
the execution of the mapping on a call-by-call basis will 
take place at switch S1 . 
35 [0049] Anaddrtional embodiment also relating to Fig- 
ure 6 involves (and as used in the full intelligent network 
implementations described with reference to Figure 3 
and Figure 4) the use of IN triggers and INAP queries ; 
over TCAP (or the AIN equivalent) within network 30, 
40 and the transmission of these over signalling link 21, but 
again using mapping of the INAP queries to ISDN sig- 
nals at the controller 20, (the controller switch 20 requir- 
ing both Signalling System No. 7 and ISDN interfaces,) 
and then processing the ISDN signals at the controller 
45 20 for a least-cost routing determination, before map- 
ping the return signal back into the appropriate 
INAP/TCAP message and sending it back to switch S1 , 
which must then be embodied as a full Service Switch- 
ing Point. 

so [0050] Figure 7 illustrates another embodiment of the 
present invention which also comprises an intelligent 
network This figure contains elements that operate in a 
similar fashion to Figure 3. The numbering is consistent 
for ease of reference, and in the description of the items 

55 in this diagram that follows, the differences between the ; 
main elements are highlighted, and the description of 
previously described items has been shortened. As in 
Figure 3, a subscriber 1 is connected to one of a plural- 
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ity of switches 2 which each comprise a telephone 
exchange with SSP functionality. Within the network 30 
(which in this example acts as the Home Originating 
Network) there is provided EMs 4, SMI 5, STP 7, FF 8 
arid SCP 9. This network 30 is interconnected to transit 
networks 170 arid 190, which each contain switching 
means, and terminating network 70 containing a plural- 
ity of switches 72, one of which is connected to sub- 
scriber 71 via an exchange line. This home network is 
the same in function to the network 30 shown in figure 
3, however, there is an additional network element, 
Intelligent Peripheral (IP) 3. TTie primary function of an 
IP is to act as a subscriber interaction device, whose 
function is to interact usually with the calling subscriber, 
play announcements, and collect subscriber responses 
in the form of dialled digits/characters and sometimes 
speech recognition. Separate to the network 30 there is 
a controller's network 150 in which is provided a control- 
ler embodied as an Integrated Services Control Point 
(ISCP) 15 which contains an SCP 12, a database 13, a 
Service Management System 14, and a STP 1 1 . Also in 
the controller's network 150 there is provide a Service 
Switching Point (SSP) 16 and an Intelligent Peripheral 
(IP) 17. As before, the filter/Firewall functions inside the 
ISCP controller 15 (functions used for validation and/or 
authentication of signals from networks 30 or 1 40) are in 
this example embodied variously in the STP 11 and the 
SCP 1 2, although separate embodiments of these func- 
tions are possible. 

[0051] The SCP 12 is also provided with directions 
from a director (which can comprise at least a user, a 
subscriber, a service provider,; and a communications 
network operator- not shown) and these are entered 
into the subscriber (service) management system 
(SMS) 14. The subscriber (service) management sys- 
tem 14 is connected over an X.25 link to a service man- 
agement interface (SMI) 5 within the originating network 
30 and the service management interface (SMI) 5 is in 
turn connected over an X.25 link to network element 
managers (EM) 4. The element managers 4 are con- 
nected over X.25 links to the switches 2 in order to 
update the programmes and trigger points therein. As 
before, it will be apparent to those skilled in the art that 
such programming is also possible by means of the 
SSP switch 2 and the SCP 12 establishing a TCAP dia- 
logue via the STP 7 and FF 8 and service trigger infor- 
mation being downloaded into SSP switch 2 again via 
STP7 and FF 8. Also noted in this figure is visited origi- 
nating network 140, cbntainirig a plurality of switches 
42, and to one of such switches is connected subscriber 
41 via an exchange line. Network 1 40 contains an IP 43, 
EMs 44, a SMI 45, STP 47, FF 48 and SCP 49. This net- 
work is also connected to controller's network 150, but 
indirectly, via transit signalling networks 220 containing 
STPs 240. STPs 240 could be international gateway 
STPs whose function is to route signalling messages 
and also to convert different national implementations of 
Signalling System No. 7 into ITU standard Signalling 



System No. 7 signalling messages. Network 140 is 
interconnected with terminating network 160, which 
contains a plurality of switches 162, one such being 
connected to subscriber 161 via an exchange line. Net- 

5 work 140 js also interconnected with transit networks 
180 and 200, each of which are in turn interconnected 
with terminating network 160. Signalling transit net- 
works 220 are only required if there is no direct signal- 
ling link between network 140 and network 150, arid 

10 may be embodied as specialised Signalling System No. 
7 networks, or may be embodied as part of conventional 
transit networks 260. 

[0052] If subscriber 1 moves away temporarily from 
the location to which their exchange line is connected, 

15 to the same physical location to which the subscriber 
41 's exchange line is connected, and that they wish to 
use their subscription to service provider 150 's services 
whilst guesting at subscriber 41 's exchange line (con- 
nected to the visited originating network 140), before 

20 they move, they direct the activation of a service with 
their service provider (who in this case acts as the con- 
troller under the direction of subscriber 1) 150 with the 
function 'divert all incoming calls to voice-mail until fur- 
ther notice'. Subscriber 41 allows their exchange line 

25 and handset to be used by subscriber 1 as a guest. 
Subscriber 1 'guesting' oh subscriber 41's exchange 
line is shown on this figure as guest subscriber 1\ 
although they are one and the same subscriber using 
the same subscription to service provider 150. 

30 [0053] The operation of the services to enable guest- 
ing, the services whilst guesting takes place, and the 
services when guesting finishes will now be described 
in detail. The process is one of the more complex appli- 
cations of intelligent network architecture. Subscriber 1 , 

35 upon visiting at subscriber 41 's exchange line, becomes 
subscriber 1'. Upon picking up subscriber 41 's handset, 
subscriber V receives subscriber 41 's dial-tone, and 
dials a telephone number provided by service provider 
150 for the purpose of remote registration and deregis- 

40 tration; this number terminates on the service provider's 
switch 16, and a normal call is placed to this number 
from subscriber 41 's line, and is switched by subscriber 
41 *s local switch 42, through the visited originating net- 
work 140, into any transit network 260 selected by the 

45 same or other switching means 42 in carrier 140, and 
onward through any other transit network 260 selected 
by the first transit network, and so on, until switch 16 is 
reached, using normal call set-up procedures well doc- 
umented in the prior art Switch 16 has been prepro^ 

so grammed such that all calls received at the remote 
access registration number activate an AIN trigger; the 
incoming call activates the trigger and a TCAP query is 
sent to SCP 12, which sends a return signal back to the 
SSP 16 with an instruction to connect the call to IP 17, 

55 and SCP 12 also sends an instruction to IP 17 to acti- 
vate a specific subscriber interaction programme that 
has been pre-programmed into IP 17. This then plays 
voice prompts to subscriber 1' and collects dialled digit 
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information; let us define the information thus collected 
from subscriber V as 'subscriber location registration 
information' (SLRI). The SLRI will include the account 
number and PIN of subscriber V, and the calling line 
identity (CLI) of subscriber 41's exchange line (which rf 5 
not received automatically through the networks will be 
prompted for), and any other information, such as the 
duration and type of the registration, that is required by 
the specific implementation within ISCP 15. IP 17 then 
sends the SLRI to SCP 12, which processes the SLRI. w 
Upon successful processing of the SLRI, SCP 12 
instructs IP 1 7 to activate another subscriber interaction 
programme for the purpose of selecting the services 
and/or service options (and/or priority levels over sub- 
scriber 41's services) to be provided to subscriber V on r5 
subscriber 41 *s line. IP 17 then collects further dialled 
digit information; let us define this new information thus 
collected from subscriber V as 'communications control 
programming information' (CCPI). The IP 17 then sends 
this CCPI to SCP 12 for processing; SCP 12 the proc- & 
esses the CCPI, and uses the processed SLRI to cor- 
rectly address and send both processed CCPI and 
processed SLRI to switch 42 in carrier 140 via STPs 
240 in signalling transit networks 220, STP 47 and FF48 > 
(as weir as using this information to alter the program- 25 
ming within SCP 12 such that subsequent processing of 
communications control signals associated with calls to 
and from subscriber 1' is changed accordingly). The 
processed SLRI and CCPI together contain the service 
trigger information which upon reaching switch 42 pre- 30 
programmes it such that services on the subscription 
subscriber V has with service provider 150 can be 
accessed through subscriber 41 's line, selects the serv- 
ices that can be so accessed, and sets the parameters 
and options within the selected services. The SCP 12 35 
may also send processed SLRI and processed CCPI to 
switch 2 in the home originating network to which sub- 
scriber 1 is connected; moreover, recordings made by 
the subscriber V during interactions with IP 17 may be 
used to update information contained in subscriber 40 
interaction programmes within IP 1 7 (such as voice-mail 
greetings). The information thus downloaded into 
switches 42 and 2 is stored in special storage areas 
within each switch to be used for such storage of tempo- 
rary information, such that the pre-existing program- 45 
ming within each switch is hot overwritten. (In this 
implementation of remote registration, the service trig- 
ger information has been downloaded from SCP 12, but 
in alternative implementations the SMS 14 could be 
used to download processed SLRI and processed CCPI 50 
to the correct switch 42 via SMI 45 and one of the EMs 
44.) Subscriber V is then played a message to indicate 
that the services are how set up and that they should 
replace their handset; the IP 17 then sends a signal to 
SCP 12 that the subscriber interaction programme is 55 
complete, SCP 1 2 sends an instruction to the SSP 1 6 to 
disconnect the call from the IP i 7, and the call from sub- 
scriber 41 's line is torn down. Should subscriber 1 ' wish 
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to make any change to their registration status or their 
selected services whilst guesting, they may now dial a 
special short code access number that has been pre- 
programmed into switch 42 as part of the processed 
SLRI, and this will re-connect them with IP 1 7 via switch 
2 transit networks 260 and switch 16, at the same time 
passing a message to SCP 12 identifying the remotely 
registered subscriber 1 1 and activating a third subscriber 
interaction programme which plays a personalised wel- 
come message and prompts for modified SLRI or mod- 
ified CCPI. As before, the collected information is 
processed at SCP 12, and modifies the subsequent 
processing of communication control signals and may 
send modified processed SLRI and/or CCPI for loading 
into switch 42 (and may send further SLRI and/or CCPI 
into switch 2 in carrier network 30). Let us now assume 
that two services and one priorrtisation were selected by 
subscriber Vi- 
ta) A least-cost outgoing call service. 

(b) All incoming calls destined for subscriber T to 
be announced on subscriber 41 's telephone with a 
distinctive ringing tone, and diverted on busy or 
upon no answer for 6 ring cycles to voice-mail sys- 
tem operated by service provider 150 (which in this 
case is provided by SSP 16 and IP 1 7). 

(c) No change made to subscriber 41's incoming 
calls. 

[0054] Let us further assume that subscriber 41 has 
previously set up a voice-mail service with carrier 41 
such that all incoming calls destined for subscriber 41 
are diverted to carrier 140's voice-mail system upon 
busy and upon no answer for 6 ring cycles. Carrier 140's 
voice-mail system is implemented by IP 43. For ease of 
illustration, let us also assume the availability of end-to- 
end ISUP (IDSN User Part) signalling for call set-up and 
tear down through the composite network consisting of 
networks 30 70 140 150 160 170 180 190 200 and net- 
works 260. 

[0055] For an outgoing call from subscriber 1 ' on sub- 
scriber 41's line, after subscriber 1's goes off-hook on 
subscriber 41's line, and the pre-requisite number of 
digits has been collected, switch 2 sends a TCAP query 
message to ISCP 15 via STP 47 and STPs 240. ISCP 
15 validates and authenticates the message in its STP 
11 and SCP 12. Processing of the query message is 
carried out in SCP 12 to determine the lowest cost car- 
rier and route, optionally using data in database 13, (this 
time using information on communications costs relat- 
ing to networks 140 160 180 and 200) and a TCAP 
response message containing routing instructions for 
switch 2 is generated by SCP 12. This response mes- 
sage is then sent via STPs (11, 240 and 47) and FF 48, 
to switch 2, which then receives the response message, 
decodes it, and executes the routing instruction con- 
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tained in the response message. The call is thus routed 
according to the lowest cost carrier and/or route. 
[0056] For an incoming call destined for subscriber V 
from subscriber 6, the switch 2 connected to the 
exchange line of subscriber 1 receives the call attempt 
from subscriber 6. An AIN trigger is activated and a 
query is sent by switch 2 to ISCP 1 5 via STP 7. The pro- 
gramming in SCP 12 having now been modified by the 
processed SLRI and CCPI, ISCP 15 now sends a mes- 
sage via STP 7 and FF 8, to the switch 2 connected to 
the exchange line of subscriber 1 ; the call is then option- 
ally dropped back to another specified switch 2 (see 
drop-back examples in reference to Figure 4) and re- 
routed to subscriber V guesting at subscriber 4Vs line 
in carrier 140, again using information on communica- 
tions costs associated with networks 30 140 and net- 
works 260 to determine which combination of transit 
networks 260 should be used for the re-routing of the 
call from subscriber 6. The response message is sent to 
and received at switch 2 via STP 7 and FF 8, and the 
routing instruction is carried out by switch 2. ISCP 15 
thus retains control of the call until such time as the call 
is completed. Subscriber V hears the distinctive ringing 
tone at subscriber 41 's telephone, and answers the call. 
Were the call to be unanswered for more than 6 ring 
cycles, or were subscriber 41's line busy with another 
incoming call or outgoing call associated with sub- 
scriber 1' or an incoming call associated with subscriber 
41, the AIN triggers in switch 42 loaded as part of the 
processed SLRI/CCPI would be activated and send a 
further query to ISCP 15, which would send a return 
message to the specified switch 2 and/or switch 42 to 
drop back and re-route the call from the specified witch 
2 to SSP 16 and thence to IP 17. ISCP 15 would also 
send a message to IP 17 to activate the voice mail sub- 
scriber interaction programme. The call would thus be 
completed. 

[0057] In the roaming scenario, drop-back becomes 
even more relevant, as it is possible for three countries 
to be involved; the incoming calling party could be 
located in a different country from the home location of 
the called party, and the called parry could be guesting 
at another subscriber's line in a third country. 
[0058] To deregister from subscriber 42's line and 
restore specified services to the exchange line of sub- 
scriber 1 , subscriber 1 ' dials the short access code, fol- 
lows the voice prompts to have subscriber location 
deregistration information (SLDI) collected followed by 
any desired changes to CCPI, and as a result, proc- 
essed SLDI is sent to switch 42, and processed 
SLDI/CCPl is sent to switch 2.the processed SLDI 
deletes the programming from the special storage area 
in switch 42 which automatically re-instates any pre- 
existing programming. The processed SLDI/CCPl is 
sent to switch 2 and deletes the programming from the 
special storage area in switch 2 which automatically re- 
instates any pre-existing programming, and then modi- 
fies the pre-existing programming in accordance with 



the processed CCPI. (In practice this would probably be 
done in one operation.) 

[0059] If subscriber 1 instead of guesting at subscriber 
41 's line was to guest at subscriber 6's line (ie i ntra-net- 

s work guesting), network 30 would be both the Home 
Originating Network and the Visiting Network and it will 
be apparent to those, skilled in the art how the above 
examples in relation to this Figure 7 could be reworked. 
Similarly it is possible that subscriber 6's line is con- 

10 nected to the same local exchange switch 2, and similar 
reworking will show how this could operate according to 
the same principles of lowest cost routing. 
[0060] The registration and deregistration process 
could be likened in principle to Home Location Register 

15 and Visiting Location Register interactions in a GSM 
roaming architecture. A more complex version of this 
first set of examples would be involved if an agreement 
were reached between carrier 140 and service provider 
150 such that service provider 150 was able to use IP 

20 43 in place of IP 17 for collection of SLRI, CCPI and 
SLDI; this would mean that specialised resource data 
such as subscriber interaction programming information 
could be downloaded and available for activation locally, 
local storage of voicemails greetings and messages 

25 may be facilitated, and other customised announce- 
ments may also be made more efficient. Similar mecha- 
nisms would be invoked for updating modification and 
deletion of 'guest-session specific* data and 'service 
specific' data, and the vaJidation and authentication 

30 functions may as a consequence need to be extended 
to cover this special resource data Detailed examples 
of the processes involved in these examples are not 
considered necessary as the examples are not of pri- 
mary importance. 

35 [0061 ] Where subscriber 41 now wishes to contract 
for service with service provider 150, the steps would 
run as follows:- Subscriber 4t dials a service provision- 
ing access number provided by service provider 150. 
This number terminates on the service provider's switch 

40 16, and a normal call is placed to this number from sub- 
scriber 41's line, and is switched by subscriber 41 's 
local switch 42, through the visited originating network 
140, into any transit network 260 selected by the same 
or other switching means 42 in carrier 140, and onward 

45 through any other transit network 260 selected by the 
first transit network, and* so on, until switch 16 is 
reached, using normal call set-up procedures. Switch 
1 6 has been preprogrammed such that all calls received 
at the service provisioning access number activate an 

so AIN trigger; the incoming call activates the trigger and a 
TCAP query is sent to SCP 12, which sends a return 
signal back to the SSP 1 6 with an instruction to connect 
the call to IP 17, and SCP 12 also sends an instruction 
to IP 1 7 to activate a specific subscriber interaction pro- 

55 gramme that has been pre-programmed into IP 1 7. This 
then plays voice prompts to subscriber 41 and collects 
dialled digit information; let us define the information 
thus collected from subscriber 41 as 'subscriber provi- 
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sioning information' (SPI). The SPI may include the 
mailing and billing details of the subscriber 41, and 
account number and PIN of subscriber 1', and the call- 
ing line identity (CLI) of subscriber 41 's exchange line 
(which if not received automatically through the net- 5 
works will be prompted for), and any other information, 
such as the type of subscription requested. IP 17 then 
sends the SPI to SCP 12, which processes the SPI. 
Upon successful processing of the SPI, SCP 12 
instructs IP 1 7 to activate another subscriber interaction w 
programme for the purpose of selecting the services 
and/or service options to be provided to subscriber 41. 
The EP 17 then collects further dialled digit information; 
this new information thus collected from subscriber 41 is 
CCPI related to subscriber 41. The |P 17 then sends 15 
this CCPI to SCP 12 for processing; SCP 12 then proc- 
esses the CCPI, and then signals to IP 17 to close the 
call, transferring the processed CCPI and SPI to the 
SMS 14. A fax or mailing is prepared and sent to sub- 
scriber 1 to authorise and authenticate the application. 20 
When the response form is received and authorised) a 
message is sent to the subscriber 41 with an alert indi- 
cator such as a custom dialling tone or perhaps a cus- 
tomised temporary announcement loaded into switch 
42, to alert the subscriber to call the ISCP to enter fur- 25 
ther CCPI to activate the services. The interaction runs 
along similar lines, and on completion uses the proc- 
essed SPI to correctly address and send the processed 
CCPI and processed SPI to switch 42 in carrier 140 via 
STPs 240 in signalling transit networks 220, STP 47 30 
and FF48 (as well as using this information to alter the 
programming within SCP 12 such that subsequent 
processing of communications control signals associ- 
ated with calls to and from subscriber 41 is changed 
accordingly). The processed SPI and CCPI together 35 
contain the service trigger information which upon 
reaching switch 42 pre-programmes it such that serv- 
ices on subscriber 41 's subscription with service pro- 
vider 150 can be accessed, selects the services that 
can be so accessed, and sets the parameters and 40 
options within the selected services. As before, record- 
ings made by the subscriber 41 during interactions with 
IP 17 may be used to update information contained in 
subscriber interaction programmes within IP 17 (such 
as voice-mail greetings). The information thus down- 45 
loaded into switch 42 may be stored in a special storage 
area within the switch to be used for such storage of 
secondary information, such that the pre-existing switch 
programming is riot overwritten. As before, the service 
trigger information has been downloaded from SCP 12, 50 
but in alternative implementations the SMS 14 could be 
used to download processed SPI and processed CCPI 
to the correct switch 42 via SMI 45 and one of the EMs 
44.) Should subscriber 41 wish to make any change to 
their service profile, they may now dial a special short 55 
code access number that has been preprogrammed 
into switch 42 as part of the processed SPI, and this will 
re-connect them with IP 1 7 via switch 2 transit networks 



260 and switch 1 6, at the same time passing a message 
to SCP 12 identifying the subscriber 41 and activating 
another subscriber interaction programme which upon 
collecting the account number and PIN may play a per- 
sonalised welcome message and prompt the subscriber 
41 for modified CCPI. As before, the collected informa- 
tion is processed at SCP 12, and modifies the subse- 
quent processing of communication control signals and 
may send modified processed CCPI for loading into 
switch 42. 

[0062] An alternative embodiment can be derived for 
modifying CCPI such that when certain types of CCPI 
are requested, that these CCPI types are generated 
and processed directly at the local exchange 42 of the 
subscriber 41. This may necessitate more complex ini- 
tial programming to be downloaded as part of the proc- 
essed SPI, however this approach allows some service 
parameters and options to be altered at the local 
exchange without having to alter programming in the 
ISCP 15 and without subsequent redelivery or updating 
of processed CCPI from the ISCP 15 to the local switch 
42; by subscriber 41 dialling a series of digits to invoke 
CLASS type features, the relevant parameters can be 
set within the switch 42. This type of service can usually 
be delivered by using the primitive announcement and 
digit collection capabilities available in most local 
exchange switches such as the Ericsson AXE 10 range 
and the GPT System X range. In these instances a sub- 
scriber will also want to have the means of using the 
ISCP 15 to alter the CLASS enabled parameters in their 
local exchange when guesting. 
[0063] In the following examples of the interworking of 
control means, it will be apparent to those skilled in the 
art that such interworking functions may be gainfully 
employed in a 'guesting' or roaming scenario, and by 
interspersing these with global numbering, more ele- 
gant call processing will generally be possible, involving 
irnplerhehtations are more efficient on the use of both 
signalling and network facilities. 

[0064] Figure 8 illustrates another intelligent network > 
embodiment, which is used to describe further exam- 
ples of application. In this figure, elements with the 
same numbers as Figure 4 have the same functions 
here, and the additional elements of the drawing are 
now as follows; carrier 120 from figure 4 have not been 
included here and thus carrier 60 is connected directly 
with carrier 30. Service Provider 550 is shown; this has 
the capability of operating in a similar manner to carrier 
150. It has an ISCP 515, connected via Signalling Sys- 
tem No. 7 data links to ISCP 1 5 at STP 1 1 , and to carrier 
50's network at STP 57. Also shown is a plurality of tran- 
sit carriers 1000, combinations of which can intercon- 
nect carrier 30 with carrier 50, and global number 
database 750, connected to ISCP 1 5 and ISCP 51 5 by 
means of Signalling System No. 7 data links. The first 
set of embodiments described with reference to Figure 
8 show possible methods of interaction between the 
control means embodied in ISCP 15 and the switching 
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means embodied in SSP switch 2 in the network being 
controlled 30. in the first such embodiment, rather than 
each query in network 30 being directed to ISCP 1 5, the 
controller network 150 and the originating network 30 
may reach a commercial agreement for a subset of the $ 
data and programming held in ISCP 15 to be held vari- 
ously in SCP 9, SMI 5, STP 7 and a database (not 
shown) linked to SCP 9, which in some combination can 
form similar control means to those employed by serv- 
ice provider network 150; this second controller then 10 
acts under the effective directions or instructions of the 
ISCP 15. (Here, SMI 5 also doubles as an SMS function 
within carrier 30; although this could of course be 
embodied separately.) An example of how this could 
operate will now be considered. Presuming that at least 15 
network 30 is a major national network, with some hun- 
dreds of local exchange switches, in dispersed geo- 
graphical areas, and that standard prices for element- 
based interconnect costs are available from this carrier 
30 based to a degree on the distance from the originat- 20 
ing point in the carrier network 30 to the point of inter- 
connection, arid also presuming that carrier 50 has a 
few tens of interconnect points with carrier 30, and that 
carrier 60 has a different geographical spread of points 
of interconnect with carrier 30, information on commurii- 25 
cation costs related to carriers 30, 50, 60 and 70 is 
stored at ISCP 15. It can be readily seen that this cost 
information will form a multi-dimensional tabie showing 
the costs of routing, via each possible carrier and/or 
route, call minutes from each switch 2 in carrier 30 to 30 
each other switch 2 in carrier 30, and to each switch 72 
in destination network 70. (This then includes, as well 
as calls from network 30 to network 70, the possibility of 
transit delivery, via networks 50 or 60, of calls originat- 
ing from subscribers connected to one switch 2 in car- 35 
rier 30 and destined for subscribers connected to 
another switch 2 in carrier 30.) If it is assumed that this 
information on costs is processed from time to time in 
ISCP 15 to produce a subset of this information which 
will containing a multi-dimensional routing table show- 40 
ing the various preferred and alternative carriers and 
routings that represent the least cost for the originating 
and terminating combinations as described above. 
These selected primary and secondary carriers and 
routes for the different combinations of originating and 45 
destination exchanges can then be used in conjunction 
with the calling party number and the called party 
number to select the lowest cost and the next lowest 
cost carrier and/or route. This carrier and route informa- 
tion thus constitutes a set of instructions for routing calls 50 
depending on the calling parry arid called party 
addresses. Let us now presume that the controller net- 
work 150 and the originating network 30 may reach a 
commercial agreement for this set of 'global' instruc- 
tions for processing of calls to be operated within the 55 
SCP 9 of carrier 30, and for updates to these instruc- 
tions to be passed to SCP 9 by ISCP 15. The two varia- 
tions of this embodiment are, firstly, that carrier 150 



passes across solely the global routing instructions that 
it has generated by pre-processing, and secondly, that 
in addition, carrier 150 passes across the necessary 
service logic or code needed for the call-by-call 
prbcessing.The subscriber 1 would set up and configure 
the services in a manner similar to that described in the 
other examples, provisioning and modifying services via 
ISCP 1 5, but the processing for the call-by-call selection 
of carriers and/or routes can now be effected by SCP 9 
which now receives call-by-call queries from switch 2 
and returns the responses. As before, the SCP 9 can 
collect billing data, and can pass the data across to 
ISCP 1 5 either on a call-by-call basis or alternatively on 
a batch basis. The service logic for executing the 
processing therefore operates within Carrier 30's net- 
work, but effectively operates under the control of Car- 
rier 150. By these means, call-by-call internetwork 
signalling traffic, can be reduced whilst still retaining 
control by Carrier 150. 

[0065] In an alternative embodiment, the SCP 9 may 
be used as a 'directing filter 1 , such that queries emanat- 
ing from switches 2 are directed first to SCP 9, which 
executes some logic to validate the query messages, 
and then relays the processed queries to ISCP 15 via 
STPs 47 and 240. The return responses from ISCP 15 
are also passed via STPs 240 and 47 through SCP 9, 
which in turn directs each response back to the switch 2 
from which the query originated. In this example, the 
ISCP 15 does not have to address or be addressed by 
carrier 30's SSP's directly, automatically improving net- 
work security for carrier 30. Carrier 30's SCP 9 in this 
embodiment can act as a two-way firewall and filter, 
which may replace these functions in FF 8. 
[0066] As a further alternative, the service logic is held 
at SCP 9, which on a call-by-call basis receives queries 
from a switch 2, and SCP 9 uses ISCP 1 5 as ah external 
database to return the carrier and/or route selection 
information data to SCP 9. 

[0067] These alternative embodiments equally well 
apply to the interactions between ISCP 1 5 and any net- 
work to which ISCP 15 sends and from which ISCP 15 
receives signalling messages, queries or responses. All 
the above embodiments are possible for routing control 
of outgoing calls and for redirection of incoming calls 
routed from switch 2, as this is effectively the same as 
invoking a hew outgoing call from switch 2, For redirec- 
tion of incoming calls with drop back (as outlined in the 
examples described with reference to figure 4), the first 
embodiment of supplying pre-processed routing 
instruction will not work in isolation, as it is unlikely that 
in a practical implementation, sufficient cost data would 
be maintained within any single SCP to cover all the 
possible routing permutations from any origination point 
to any destination point. Other mechanisms for referral 
to external databases or SCPs will need to be used in 
practical implementations, and examples of these will 
now be given with reference to Figure 8. 
[0068] The next description shows a possible way the 
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two ISCPs 15, 515 could interact in the delivery of an 
international incoming call drop-back scenario. For this 
example, let us assume networks 30 and 150 are situ- 
ated in country A, service provider 550 and network 50 
are in country B, and network 60 is in country C* and 
that end-to-end ISUP type signalling is possible. Let us 
further assume that subscriber 51 has activated a least- 
cost outgoing calf routing service with service provider 
550, and that subscriber 1 has activated a least cost 
incoming call diversion service with an international 
drop back option selected and has set the parameters 
of this service such that incoming calls are diverted to 
subscriber 61 . To illustrate the interworking of the serv- 
ices, let us follow the progress of an incoming call from 
subscriber 51, who dials subscriber 1's telephone 
number. Switch 52 is triggered, a query sent to ISCP 
51 5. which processes the query, and sends back a rout- 
ing instruction to switch 52 with a carrier and/or route 
selection for switch 52, which then routes the call 
directly or via the selected carrier from transit carriers 
1000, to switch 2 in carrier 30. The address of sub- 
scriber 51's IN service provider's ISCP 515 has been 
inserted into part of the call set-up signalling from switch 
52. Switch 2 is triggered by the call attempt queries 
ISCP 15, inserting ISCP 515's address into the query. 
ISCP 15 then launches a query to ISCP 515 to request 
routing information for the call to the new number of 
subscriber 61 (ISCP 15 does not carry data for outgoing 
call routing costs from country B.) ISCP 515 returns the 
data to ISCP 15, which sends a response back to switch 
2, containing a drop-back instruction to drop the call 
back to switch 52 together with the new destination 
number and routing instructions: Switch 52 then 
reroutes the call as per the instructions provided by its 
own service provider, but requested via switch 2 and 
ISCP 15. 

[0069] In another example, where a global number is 
used, and global number database 750 contains the 
global number, and the address of the IN .service pro- 
vider associated with the subscriber to the number. This 
time, subscriber 52 dials the global number of sub- 
scriber 51, and this time the query to ISCP 515 identi- 
fies by this global number that a second query has to be 
made to the global number database 750. This second 
query is launched, and the address of ISCP 15 is 
returned as the service provider associated with this 
particular global number. The ISCP 515 then launches 
a query to ISCP 15 to determine the actual termination 
number, and this is then returned to ISCP 515. ISCP 
515 then processes the information and provides back 
in a response message to switch 52 the routing informa- 
tion for delivery of the call to subscriber 61 , and switch 2 
then dials the number. 

[0070] Alternative scenarios may be derived by those 
skilled in the art for more complex services, for example 
where a subscriber to service provider 150's services 
may call a subscriber to the other service provider 550 
and the IN interworking used to resolve service con- 



flicts; alternatively the subscriber to carrier 150's serv- 
ices may request or be requested by a subscriber to 
service provider 550 to join an existing call to another 
party such as subscriber 71. For these purposes, the 

5 control means may interact with each other at the start 
of a call, during a cal|, at the start or end of other con- 
nections to the same call, or at the end of a call. Where 
multiple points of control exist, the selection of carriers 
as a function of cost is always carried out externally to 

to the originating carrier network, even though parameters 
associated with other aspects of the processing or 
choosing service options may be stored in and altered 
. within the originating carrier hetworkSome of the more 
complex embodiments and the examples of their use 

15 covered in the references to Figures 4 , 7 and 8 will 
necessitate the more complex handling of billing infor- 
mation, with billing information transferring between 
carriers involved in a call, billing advice being requested 
and/or charging instructions in communications control 

20 signals at the start and/or end of a call, billing rates 
being supplied at the start or end of a call, and billing 
information or toll tickets and charging information being 
transferred between carriers and/or to the control point 
at the end of a call. 

25 [0071] The processes described in these embodi- 
ments are for illustrative purposes, and will vary accord- 
ing to the implementation, however they serve to 
illustrate the principles involved in and associated with 
the present invention. 

30 [0072] As can be seen from the foregoing embodi- 
ments the present invention provides the subscriber 
with the ability to have both outgoing and incoming calls 
processed to provide least cost or cost-based routing of 
calls over a plurality of carrier networks. This allows the 

35 customer increased choice in the selection of their car- 
riers particular service/cost offering and would also 
allow for competition at the level of providing services. 
This will allow the consumer greater choice/ lower cost 
and better services. 

40 [0073] Although the present invention has been 
described hereinabove with reference to embodiments, 
it would be clear to a skilled person in the art that modi? 
fications are possible within the spirit and scope of the 
present invention. 

45 

Claims 

1 . A method of routing communications from and/or to 
a subscriber connected to communications switch- 
so ing means in an originating carrier via at least one 
communications carrier selected from a plurality of 
possible communications carriers, the method 
comprising the steps of: 

55 receiving communications control signals 

associated with outgoing and/or incoming com- 
munications from said communications switch- 
ing means at control means external to said 
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originating carrier; 

processing said communications control sig- . . 
nals at said control means iii dependence upon 
directions from a third party using information 
on communications costs for each of the possi- s 
ble communications carriers to select at least 
one communications carrier for routing com- 
munications based on said information on com- 
munication costs and to generate processed 
communications control signals for routing the 10 
communications in accordance with the selec- 
tion; 

returning the processing communications con- 
trol signals to said switching means in said 
originating carrier; and 15 
switching the communications from and/or to 
the subscriber, to route the communications via 
the or each selected communications carrier in 
accordance with the processed communica- 
tions control signals. 20 

2. A method according to claim 1 wherein said 
processing step includes the step of selecting a 
route in at least one of the possible communica- 
tions carriers for routing communications to the 25 
destination. 

3. A method according to claim 1 or claim 2 wherein 
said processing step includes the step of selecting 

the or each communications carrier that incurs the 30 
lowest cost for routing said communications to said 
destination. 

4. A method according to any preceding daim includ- 
ing the step of generating alternative processed 35 
communications control signals for routing the com- 
munications for use when the communications can- 
not be routed using the initially generated 
processed communications control signals. 

40 

5. A method according to claim 4 wherein said 
processing includes the step of selecting an alter- 
native carrier for routing of said communications 
and including alternate information on said routing 

in the first or subsequent generated processed 45 
communication control signals. 

6. A method according to any preceding claim 
wherein said control means includes routing trans- 
lation information for translating information in said so 
communication control signals into routing data 
included in said processed communications sig- 
nals. 

7. A method according to iany preceding claim inciud- 55 
ing the step of said third party connecting with said 
independent control means, and causing communi- 
cations control programming information to be 
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received at said external control means to set up or 
modify the processing of communications control 
signals to be performed by said external control 
means. 

8. A method according to any preceding claim includ- 
ing the step of the operator of said control means 
setting up or modifying the processing to be per- 
formed thereby in dependence upon the directions 
from said third party. 

9. A method according to any preceding claim includ- 
ing the step of processing said communications 
control programming information in dependence on 
directions from the said third party, generating proc- 
essed communication control programming infor- 
mation, and causing said processed 
communications control programming information 
to be received at said switching means causing in 
turn the programming or reprogramming of said 
switching means. 

10. A method according to any preceding claim 
wherein said third party comprises at least one of a 
user, a subscriber, a communications service pro- 
vider and a communications network operator/car- 
rier. 

11. A method according to any preceding claim 
wherein the step of receiving said communications 
control signals comprises the step of receiving all 
communications control signals at said external 
control; means. 

12. A method according to any one of claims 1 to 10 
including the steps of programming the switching 
means to identify&ommunications to be processed 
by said external control means; at the communica- 
tions switching means, identifying communications 
to be processed by said external control means and 
directing communications control signals for any 
identified communications to said external control 
means. 

13. A method according to any preceding claim 
wherein said step of processing said communica- 
tions control signals by said independent control 
means includes the step of referring to a database 
external to the said originating carrier containing 
routing and cost information relating to said possi- 
ble communications carriers 

14. A method according to any preceding claim includ- 
ing the step of validating and/or authenticating sig- 
nals passed between said switching means and 
said control means. 

15. A method according to any preceding claim 
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wherein said control means retains control of said 
communications associated with the processed 
communications control signals and can carry out 
further processing upon receipt of further communi- 
cations control signals. 

16. A method according to any preceding claim 
wherein said switching means operates as a serv- 
ice switching point, and said control means 
includes a service control point. 

17. A method according to any preceding claim 
wherein said communications control signals are 
comprise Signalling System No. 7 (SS7/CCS7) sig- 
nals and/or ISDN signals. 

18. A method according to any preceding claim 
wherein said control means communicates with or 
interworks with other like control means to provide 
multiple points of control. 

19. A method according to any preceding claim includ- 
ing the step of controlling the passage of billing 
information to billing means for the billing of the 
communications. 

20. A method according to any preceding claim 
wherein the control means sends or causes to be 
sent further processed communications control sig- 
nals to other like switching means in other carriers 
used for routing said communications. 

21. A method according to any of claims 1 to 32 
wherein the processed communications control sig- 
nals returned to the switching means include con- 
trol signals and/or routing information for other 
carriers used for routing said communications 
and/or instructions for said switching means to pass 
on or process and then pass on the said control sig- 
nals and/or routing information to said other carri- 
ers, and the switching means sends said control 
signals and/or routing information to other switching 
means in at least one of the other carriers, which 
then route said communication in accordance with 
said further control signals arid/or routing informa- 
tioa and where so instructed, pass on or process 
and pass on control signals and/or routing informa- 
tion and/or other like instructions to switching 
means in subsequent carriers. 

22. A method according to any of the preceding claims 
where the control means further includes further 
switching means and the further switching means in 
addition to sending communications control signals 
to the control means also requests the routing of 
said communications to said further switching 
means. 



23. A method according to any preceding claim 
wherein the communications can be routed by 
dropping back the communications to other switch- 
ing means in said originating carrier or any other 

5 carrier involved in the communication route from 
whence the rerouting of said communications is to 
take place. 

24. A communications control system for routing cqm- 
io municatibns from and/pr to a subscriber connected 

to communications switching means in an originat- 
ing carrier via at least one other communications 
carrier selected from a plurality of possible commu- 
nications carriers, the system being external to said 
is originating carrier and comprising: 



receiving means for receiving communications 
control signals associated with outgoing and/or 
incoming communications from said communi- 
cations switching means; 
processing means for processing said commu- 
nications control signals in dependence upon 
directions from a third party arid using informa- 
tion on communications costs for each of the 
possible communications carriers to select at 
least one communications carrier for routing 
communications based on said information on 
communication costs and to generate proc- 
essed communications control signals for rout- 
ing the communications in accordance with the 
selection; and 

means for returning the processed communi- 
cations control signals to the switching means 
in said originating carrier to switch the commu- 
nications from and/or to the subscriber and 
route the communications via the or each 
selected communications control carrier in 
accordance with the processed communica- 
tions control signals. 
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25. A communications control system according to 
claim 24 wherein said processing means is adapted 
to select a route in any of the possible communica- 
tion carriers for routing communications to the des- 

45 tination. 

26. A communication control system according to claim 
24 or claim 25 wherein said processing means 
includes means for selecting the or each communi- 

so cations carrier that incurs the lowest for routing said 
communications. 

27. A communication control system according to any 
one of claims 24 to 26 wherein said processing 

55 means is adapted to generate alternative process 
communications control signals for routing commu- 
nications for use when the communication cannot 
be routed using initially generated processed com- 
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munication control signals. said communications signals. 

28. A communications control system according to 37. A communications control system according to any 

claim 27 wherein said processing means is adapted one of claims 24 to 36 including means for receiving 

to select an alternative carrier for routing said com- s and storing billing information from said communi- 

munications and include the alternative information cations network for the purpose of billing for com- 

oh said routing in the first or subsequent generated munications associated with the processed 

processed communication control signals. communications control signals. 



29. A communication control system according to any 
one of claims 24 to 28 when said control means 
includes routing translation information for translat- 
ing information in said communication control sig- 
nals into routing data included in said process 
communication control signals. 

30. A communications control system according to any 
one of claims 24 to 28 including setup means for 
setting up the processing to be performed by said 
processing means in dependence upon the direc- 
tions from the third party. 

31. A communications control system according to 
claim 30 including third party input means for input- 
ting directions by said third party to said setup 
means. 

32. A communications control system according to any 
one of claims 24 to 31 wherein said receiving 
means is adapted to receive all communications 
control signals from the switching means. 

33. A communications control system according to any 
one of claims 24 to 31 including means for program- 
ming and said switching means to identify commu- 
nications to be received by said receiving means for 
processing by said processing means. 

34. A communications control system according to any 
one of claims 24 to 33 including network external 
database means containing routing and cost infor- 
mation relating to said possible communication car- 
riers, and subscriber specific information to be used 
by said processing means for the processing of the 
communications control signals. 

35. A communications control system according to any 
one of claims 24 to 34 wherein said communication 
switching means operates as a service switching 
point, and skid processing means includes a serv- 
ice control point in an intelligent network implemen- 
tation. 

36. A communications cohtrol system according to any 
one of claims 24 to 35 wherein said receiving 
means and said returning means are adapted to 
receive and return respectively ISDN signals and/or 
Signalling System No. 7 (SS7/CCS7) signals as 



38. A communications control system according to any 
one of claims 24 to 37 including means for commu- 
nicating with other like communications control sig- 
nals to provide multiple points of control in a multi- 
carrier communications network. 

39. A communication control system according to any 
one of claims 24 to 38 wherein said control means 
is adapted to send communication control signals 
to other like switching means in other carriers used 
for routing said communications. 

40. A communication control system according to any 
one of claims 24 to 38 wherein said control means 
is adapted to process the communications to 
include control signals and/or routing information 
for other carriers used for routing said communica- 
tions and/or instructions for said switching means to 
pass on or process and then pass on said control 
signals and/or routing information to said other car- 
riers, whereby the switching means sends said con- 
trol signals and/or routing information to other 
switching means in at least one of the other carri- 
ers, which then routes said communication in 
accordance with said further control signals and/or 
routing information. 

41. A communications control system according to any 
one of claims 24 to 40 wherein said control means 
includes control switching means for receiving said 

40 communications control signals and requests to 
route said communications to said control switching 
means. 

42. A method of routing communications from and/or to 
a subscriber connected to communications switch- 
ing means in an originating carrier via at least one 
communications carrier selected from a plurality of 
possible communications carriers, the method 
comprising the steps of: 

generating information for processing outgoing 
and/or incoming communications control sig- 
nals in dependence upon direction from a third 
party and using information on communica- 
tions costs for each of the possible communica- 
tions carriers at control means external to the 
originating carrier; 

passing the generated information to a control- 
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ler in the originating carrier; 
receiving communications control signals 
associated with communications from said 
communications switching means at said con- 
troller; 5 
processing said communications control sig- 
nals at said controller using the generated 
information to select at least one communica- 
tions carrier for routing communications to the 
destination based on the information on com- 10 
munication costs and to generate processed 
communications signals for routing the commu- 
nications in accordance with the selection; 
returning the processed communications con- 
trol signals to said communications switching is 
means in said originating carrier; and 
switching the communications from and/or to 
the subscriber to route the communications via 
the or each selected communications carrier in 
accordance with the processed communica- 20 
tions control signals. 



the communications from and/or to the sub- 
scriber are switched to route the communica- 
tions via the or each selected communications 
carrier in accordance with the processed com- 
munications control signals. 

45. A communications control system according to 
claim 44 wherein said instruction generating means 
and passing means includes a service control point 
adapted to communicate with said controller corn- 
prising a service control point in an intelligent net- 
work implementation. 



43. A method according to claim 42 wherein the inde- 
pendent control means includes a service control 
point and the controller is a service control point in 25 
an intelligent network implementation. 

44. A communications control system for routing com- 
munications from and/or to a subscriber connected 

to communications switching means in an originat- 30 
ing carrier to a destination via at least one commu- 
nications carrier selected from a plurality of 
possible communications carriers, the system 
being independent to said originating earner and 
comprising: 35 

means for generating information for process- 
ing outgoing and/or incoming communications 
control signals in dependence upon directions 
from a third party and using information on 40 
communications costs for each of the possible 
communications carriers; and 
means for passing the generated information to 
a controller in the originating carrier ; 

whereby the controller receives commu- 45 
nications control signals associated with com- 
munications from said : communications 
switching means, processes said communica- 
tions control signals using the generated 
instructions to select at feast one communica- so 
tions carrier for routing communications to the 
destination based on information on communi- 
cations costs and to generate processed com- 
munications signals for routing the 
communications in accordance with the selec- ss 
tion, and returns the processed communica- 
tions control signals to said communications 
switching means in said originating carrier, and 
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FIGS 

SUBSCRIBER 10 INITIATES OUTGOING CALL, 
501H DIALLING DIGITS OF DESTINATION 80, 
WHICH REACH SWITCH S1 



502- 



SWITCH SI PASSES COMMUNICATIONS CONTROL 
SIGNALS TO CONTROLLER 20 



506~ 



I 



CONTROLLER 20 PROCESSES COMMUNICATION 
CONTROL SIGNALS UNDER DIRECTION OF 
503H THIRD PARTY DIRECTOR CO, USING INFORMATION 
ON COMMUNICATIONS COSTS TO DETERMINE 
LOWEST COST CARRIER SELECTION 



I 



CONTROLLER 20 RETURNS PROCESSED 
COMMUNICATIONS CONTROL SIGNALS TO SWITCH SI 
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SWITCH S1 ROUTES OUTGOING CALL TO 
505H DESTINATION 80 IN ACCORDANCE WITH PROCESSED 
COMMUNICATIONS CONTROL SIGNALS 
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